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

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

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

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

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

This is the Focal Theme Report for Ecosystem Protection.
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Introduction
The document presents a comprehensive assessment report on the state of the Manila Bay ecosystem and a review
of relevant policies related to conservation and protection of critical habitats and biodiversity in the bay. The report
analysed information from published articles (i.e., peer reviewed articles, country reports, agency reports and official
government plans) pertaining to the different ecosystems of Manila Bay. Analysis of historical trends and current
situations and its implications on the future state of Manila Bay in the context of ecosystem protection and
management is also discussed. Overall, Manila Bay ecosystem is under serious threat in spite of the existing
legislative and institutional set-up in support of ecosystem protection. Ecosystem services and overall productivity of
the bay have degraded through the years primarily as a result of the decimation and fragmentation of critical
habitats, and the unsustainable extraction of resources. Nonetheless, recent increase in cover of critical habitats
and heightened awareness of all stakeholders to the negative effects of environmental degradation and over
extraction are promising. We believe that there is a realistic potential to reverse the trend of degradation in the bay
and improve its overall productivity.

1.1

Concept and Importance
According to the Convention on Biological Diversity1(CBD), an ecosystem is defined as a dynamic complex of
vegetation, animal and microorganism communities and their non-living environment that interact as a functional unit.
Ecosystems, in general, are characterized by their capacity for self-maintenance and regulation. These systems exist
in a state of balance facilitated by feedback loops, and complex energy flow and material cycling. It should be
understood that Manila Bay, as a system, is a complex assemblage of interconnected habitats and thus, should not
be treated as separate units. It is in this perspective that underlying reasons for continued degradation or recovery of
the system could be best explained. Furthermore, by treating Manila Bay as a complex system, attempts at
management and restoration can be designed more effectively (Dizon and Yap, 1996). In large and complex
systems like Manila Bay, large scale dynamics always constrain local dynamics. Hence, large scale processes that
link the different systems of the bay like the hydrologic cycle, sediment flux and pollution must also be considered in
planning for ecosystem restoration and rehabilitation.
Ecosystems are the foundation for human life. In the Physical Planning Layer Model (Marchand & Ruijgh, 2009), the
ecosystem is considered part of the base layer with typical timescales of 50 to 500 years. Through land and sea
cultivation and through urbanization, humans have transformed ecosystems to their benefit. The concept of
ecosystem services captures the link between socio-economic welfare and well-being, and ecological health and
Ecosystems are the foundation for human life. In the Physical Planning Layer Model (Marchand & Ruijgh, 2009), the
ecosystem is considered part of the base layer with typical timescales of 50 to 500 years. Through land and sea
cultivation and through urbanization, humans have transformed ecosystems to their benefit. The concept of
ecosystem services captures the link between socio-economic welfare and well-being, and ecological health and
sustainability.

Physical Planning Layer Model by Marchand and Rujigh

1 https://www.cbd.int/
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Ecosystems are inherently stable and resilient. However, human activities within the Manila Bay watersheds and
coastal waters have impacted the ecosystem to a level that has surpassed its overall resilience. As a result, Manila
Bay as an ecosystem has been significantly altered, characterized by massive biodiversity loss, simplified food web,
poor water quality, loss of habitats and low productivity. As the foundation for human life, ecosystem protection and
management is necessary to achieve a sustainable human society. However, with the current state of the Manila
Bay environment, strategies to restore and rehabilitate the system must be simultaneously conducted with
protection. As the Bay remains a complex system, strategies must be well thought of, and the disturbance and the
underlying process(es) it affects or alters must be well understood to have the best opportunities of improving the
overall condition of Manila Bay.
As a complex system, integrated spatial planning and management must be an impetus in formulating strategies to
solve, or at the least arrest the continued degradation of Manila Bay. The Integrated Water Resources Management
(IWRM) guidelines, and equivalent guidelines for Integrated Coastal Zone Management (ICZM) and Marine Spatial
Planning (MSP), have placed the natural domain next to the socio-economic and the institutional domain. Several
integrative concepts have emerged in the past decades such as ecosystem approach and ecosystem-based
management. The ecosystem approach – adopted as central principle in the implementation of the CBD – is a
strategy for the integrated management of land, water and living resources that promotes conservation and
sustainable use in an equitable way. It is based on the application of appropriate scientific methodologies focused on
levels of biological organization which encompass the essential processes, functions and interactions among
organisms and their environment. It recognizes that humans, with their cultural diversity, are an integral component
of ecosystems. Such is the primary goal of this document; to harmonize the well-being of the natural environment
with socio-economic system that targets inclusive growth for all stakeholders.

1.2

Relevance of Ecosystem Protection for Manila Bay
The Supreme Court’s Mandamus has established that the Manila Bay ecosystem is under serious threat and has
ordered that the water quality be improved and the ecosystem be protected. Adherence to the order is critical if
ecosystem productivity and it benefits, and public well-being is to improve in Manila Bay. As viewed in the
Mandamus, ecosystem protection, together with water quality, directly and strongly links to the other focal themes
targeted for management in Manila Bay. As the foundation for social and economic development, the environment
drives inclusive growth, contributes to water quality improvement, reduces the community’s exposure to disasters
and vulnerability to climate change impacts, and, when maintained intact, provides coastal protection that leads to
safer settlement areas. Consequently, with the current business-as-usual attitude to environmental protection of the
Bay, climate change, natural and man-made disasters are expected to impinge on the attainment of inclusive growth
and the improvement of settlements of, primarily, the most marginalized sector in Manila Bay (i.e., fisherfolks,
farmers, informal settlers). In the absence or the lack of appropriate measures to manage the environment,
substantial general welfare losses can be expected which could lead to more poverty and overall decline in adaptive
and coping capacity of the vulnerable sectors. It should be made clear that environmental protection and
management that include ecosystems and biodiversity is key to addressing majority of the complex problems that
results to the declining productivity of Manila Bay. Hence, the sustainable development of Manila Bay cannot be
achieved unless the ecosystems within the Manila Bay area are healthy and remain healthy in the long term.
Ecosystem protection and ecosystem management and restoration are therefore an essential component of the
Manila Bay Sustainable Development Master Plan.
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Relevant Policies, Laws and Plans
To embed the focal theme in the policy arenas on various levels the connection of Ecosystem Protection is
discussed with the most applicable UN Sustainable Development Goals (SDGs) and the related Philippine
Development Plan Goals (PDPG) and outcomes. The current legal and policy framework relevant to the Ecosystem
Protection theme is also discussed.

2.1

National and Subnational Laws, Policies and Plans
Under The 1987 Philippine Constitution, the State shall protect and advance the right of the people to a balanced
and healthful ecology in accord with the rhythm and harmony of nature (Sec. 16, Art. II). All natural resources are
owned by the state, with the exception that “agricultural” lands (i.e. not classified as forest land, mineral land or
national park) may be released as “alienable and disposable” for private ownership. While natural forests and forest
lands are state-owned, the state can grant limited access/use through permits, licenses or agreements under certain
conditions (Sec. 2 and 3, Art. XII). In this manner, the state can control the rate of natural resources exploitation,
protecting and ensuring the benefits for future generations. Significantly, in a case decided in 1909, the Supreme
Court declared that ancestral domains of indigenous peoples are not part of public land (Cariño vs. Insular
Government, 212 US 449). This exception to the Regalian doctrine is affirmed by the Indigenous Peoples Rights Act
passed by Congress in 1997. The law recognizes indigenous knowledge and custom in protecting natural resources
as provided in the ancestral domain sustainable development and protection plan.
The Congress shall, as soon as possible, determine by law the specific limits of forest lands and national parks,
marking clearly their boundaries on the ground. Thereafter, such forest lands and national parks shall be conserved
and may not be increased nor diminished, except by law. The Congress shall provide, for such period as it may
determine, measures to prohibit logging in endangered forests and watershed areas (Sec 4, Art XII). The
Constitution gives special attention to marine resources, reserving its use exclusively to Filipinos, and giving
preference to subsistence fishers and local communities in the access to fisheries (Sec 2, Art XII; Sec 7, Art XIII).
Thus, it can be concluded that the Constitution protects the ecosystem for the benefit of human use, i.e. as natural
resources to be sustainably available to the Filipino population.
AmBisyon Natin 2040 aims for the sustainable, strong and high-trust future for the Filipino people. Although not
mentioned directly, it is clear that these ambitions are founded on and require a clean and healthy environment and
ecosystem.
The Philippine Development Plan 2017-2022, published by NEDA, concretizes the long-term ambition in the
medium-term goals. A healthy environment is included as one of the components of the solid bedrock the Filipino
society is built upon. “Ensuring Ecological Integrity, Clean and Healthy Environment” is the chapter most relevant for
ecosystem protection. In line with the Constitution, the notion that the ecosystem provides services to the Filipino
population and the notion that ecosystem protection is essential are taken as the starting point: “[…] Ecosystem
services support the growth and performance of other sectors, including agriculture, fisheries, industry and services,
and provide livelihood, especially to resource dependent communities. Provision of these indispensable services,
including the maintenance of a healthy and good quality environment, has been increasingly compromised due to
mismanagement, misuse, and overexploitation of the country’s environment and natural resources. It is critical that
environmental health is improved and integrity ensured to support the accelerated economic growth that the
administration aims to achieve, strengthen resilience against the impact of climate change (CC) and disasters
(natural and human induced), and improve the welfare of the poor and marginalized members of society. (p.317)”
Under the PDP strategies to rehabilitate and restore degraded natural resources and protect fragile ecosystems
include expansion of green spaces in urban areas. Programs to improve the welfare of resource-dependent
communities are founded on their role as primary stewards of the environment. The interventions follow a ridge-toreef approach and a sustainable area development framework so that the interdependence of the different
ecosystems is considered.
Below are key policies, laws and plans at the national (Table 1) level related to the ecosystem protection in the
country that are considered in the formulation of the MBSDMP. These legal instruments were formulated for the
regulation of the usage of our natural resources from national down to the local levels. Several amendments were
done to these policies to strengthen their implementation to prevent exploitation of our resources particularly in
Manila Bay.
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Table 1: National policies relevant to ecosystem protection
Law, Policy, Regulation, Plan
▪
▪

Environmental Impact
Statement System
PD 1586

Basic Features
▪

▪

▪

▪

▪

National integrated
Protected Areas
System Act
(R.A. No. 7586)

▪

▪

▪

▪

Forestry Code PD No.
705 (former PD. No.
389)

▪

▪

▪

▪
▪
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R.A. No. 10654
(amended Fisheries
Code Act RA No. 8550)

▪

It maintains the balance between the environment and the
socio-economic development of the country. It aims to
protect the environment despite the increasing demand of
natural resources and development to attain sustainability.
It covers that the monitoring program for different
environmental media such as air, water, soil and
development program for the existing community and
compliance of EIS benefits the people in the community.
Projects that would violate the terms and conditions of this
procedure shall be punished and will be fined not
exceeding Php 50,000.00. Penalties that will be collected
will be used for the operations of the National Pollution
Control Commission.
Proclaimed and designated areas as national park,
sanctuaries, nature reserve, watershed, natural and
historical landmarks, primary forests, protected landscapes
and seascapes are the primary concerns of the act. This
law standardizes the procedures for the management of
protected areas that are reserved for scientific and nonextractive use only. It is mainly implemented by and placed
under the control of the DENR.
Activities in these protected areas under the NIPAS act
shall be subject to environment impact assessment and
with the issuance of the Environmental Compliance
Certificate (ECC) under the EIA system. Whoever violates
the terms and conditions of this act will be penalized of not
less than Php 5000 to not more than Php 500,000 or
imprisonment for 1-6 years.
The Integrated Protected Areas Fund (IPAS) was
established for financing the activities/projects of the DENR
that are stated in the act.

It governs the use of forest resources. This law focuses on
the regulations of forest exploitation and promotes forest
conservation and rehabilitation. This law also involves the
prohibition of illegal logging in natural forests as well as the
harvesting of mangrove species. Priority for limited
extraction of non-timber forest resources and utilization of
planted trees is given to local communities under the
community-based forest management program.
Violators are penalized under this law. Charges, fees and
bonds are being collected by the DENR and serve as
revolving funds for the activities of the department.
Under the control of the Department of Agriculture (DA),
this law governs the conservation and utilization of fisheries
and other aquatic resources. It mandates the local
governments to set aside at least 15% of the waters under
their jurisdiction as sanctuaries or refugia. This law covers
both commercial and municipal fishing grounds.
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Basic Features

▪

Philippine
Environmental Code
(PD No. 1152)

▪

This law aims to maintain good air and water quality,
prevent vehicular and radioactive emissions, and reduce
noises, while supporting the management of fisheries and
aquatic resources, conservation of wildlife organisms,
forestry and soil conservation, control of soil erosions to
avoid flooding due to natural calamities, monitoring of
plants utilizing sources of energy, conservation and
utilization of surface and ground waters, regulation of the
exploitation of mineral reserves, and set guidelines for
waste management and disposal.

▪

Toxic substances,
Hazardous and Nuclear
Waste Control Act (RA
6969)
People’s Small-Scale
Mining Act (1991) (RA
No. 7076)

▪

▪

Agriculture and
Fisheries Modernization
Act of 1997 (RA 8435)

▪

▪

Clean Air Act of 1999
(RA 8749)

▪

▪

Ecological Solid Waste
Management Act 2000
(RA 9003)

▪

▪

Wildlife Resources
Conservation and
Protection Act of 2001
(RA No. 9147)

▪

▪

Expanded NIPAS Act of
2018
(RA No. 11038)

▪

This act mainly regulates, restrict or prohibit the
manufacturing, processing, use and disposal of chemical
substances in the environment. It is implemented by the
DENR.
DAO 1991 – 34 (July 14, 1991) states the rules and
regulations to implement Republic Act No. 7076, otherwise
known as “People’s Small Scale Mining Act of 1991 EO
179, series of 2012. It is implemented by the DENR and
aims to identify, segregate, and reserve certain mineral
lands as people’s small-scale mining areas. It also
encourages the formation of community cooperatives,
generation of ancillary livelihood activities, and regulation of
the small-scale mining industry with the view to encourage
growth and productivity.
It mainly aims to modernize the agriculture and fisheries
sectors by transforming them from a resource-based to a
technology-based industry; enhance profits and incomes of
small farmers and fisherfolks; ensure accessibility,
availability and stable supply of food; promotes integration,
consolidation, and expansion of agriculture and fisheries
activities
This act ensures clean air to breath for all the citizens. Its
focus is mainly on pollution prevention rather than on
control and provide for a comprehensive management
program for air pollution.
The act sets guidelines and environmentally-sound
methods for solid-waste management and reduce waste
volume through waste minimization measures including
composting, recycling, re-use, recovery, green charcoal,
waste treatment, etc. It also ensures the proper
segregation, collection, transportation, storage, and proper
disposal of solid waste through ecological waste
management protocols.
This aims to conserve and protect wildlife species and their
habitats to promote ecological balance and enhance
biological diversity by regulating collection and trade of
wildlife. It also supports academic scientific studies on the
conservation of biological diversity.
Due to the profound impact of human activities such as
resource exploitation in our environment, the DENR
implemented the expansion of the RA No. 7586 to declare
areas that exhibit ecological values that may be included in
the list of protected areas. This act includes the Paranaque
Critical Habitat and Ecotourism Area with 181.63 hectares
in Las Pinas, and the Upper Marikina River Basin Protected
Landscape with 28, 125.64 hectares.

▪

▪

▪
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Basic Features

▪

Philippine Clean Water
Act of 2004 (RA 9275)

▪

▪

Philippine Mining Act of
1995 (RA 7942)

▪

▪

Joint Department of
Environment and
Natural Resources
(DENR) – Department
of Tourism (DOT)
Memorandum Circular
No. 98-02, s. 1998

▪

▪

National Biodiversity
Strategy and Action
Plan (NBSAP

▪

▪

Philippine Biodiversity
Strategy and Action
Plan (PBSAP), 20152028

▪

▪

Wildlife Law
Enforcement Action
Plan (WildLEAP), 20172028

▪

The country’s water resources have significantly
contributed to its social and economic development. These
developments and the rise in population and demand for
resources have caused damage to these water resources.
In response, the Philippine Clean Water Act of 2004 was
signed to “pursue a policy of economic growth in a manner
consistent with the protection, preservation, and revival of
the quality of our fresh, brackish, and marine waters”. The
law is directed towards water quality management in all
water bodies to control pollution from land-based sources.
Mining plays a crucial role towards industrial development
and is a major contributor of foreign currency through
exports of raw to processed mineral products. The
Philippine Mining Act of 1995, as the main legislation which
governs all mining operations in the country, promotes the
rational exploration, development, utilization, and
conservation of all mineral resources in public and private
lands of the Philippines, while providing strict adherence to
the principle of sustainable development wherein the use of
mineral wealth shall be pro-people and pro-environment.
The circular is aimed towards the regulation of ecotourism
projects and make it a viable tool for sustainable
development, while providing a mechanism for the
accreditation of developers, investors and other
stakeholders who will engage in the implementation of
ecotourism projects. To ensure multi-sectoral participation,
DOT, in coordination with DENR, is tasked to identify
NIPAS sites with ecotourism potentials. Policies, plans, and
programs will also be prepared in line with the
development, preservation, operation or conversion in to
Tourism Enterprise Zones (TEZs).
The PBSAP is the country’s roadmap to conserve its
biodiversity, while effectively managing and securing its
ecosystem services to deliver benefits to all. Anchored on
the Philippine Development Plan, the PBSAP
encompasses an overview of the status and trends of
Philippine biodiversity as it articulates the pursuit of
economic growth while protecting the environment.
Based on international agreements under the Convention
on Biological Diversity and following its AISHI Biodiversity
goals and targets, the Philippines has developed, adopted
as a policy instrument, and has commenced implementing
an effective, participatory and updated national biodiversity
strategy and action plan for 2015 to 2028. It includes
several goals and targets applicable for ecosystem
protection and biodiversity management of Manila Bay.
In line with the PBSAP, WildLeap will be implemented from
2017-2028 to address existing gaps in capacity building,
public awareness, policy, coordination, good governance,
curbing corruption, and resource mobilization as it
complements existing national environmental law
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Basic Features
enforcement plan, and laws governing forestry and
fisheries sectors.

2.2
2.2.1

National, regional, local (Manila Bay) development goals, plans, and policies
Mandamus and Operational Plan for the Manila Bay Coastal Strategy 2017-2022
In the Operational Plan for the Manila Bay Coastal Strategy (OPMBCS), the cluster on Habitat and Resources
Management is directly related to Ecosystem Protection. Habitat and Resources Management focuses on terrestrial
habitats in order to reduce soil erosion and agricultural runoff that eventually could end up in Manila Bay. This is
included in the focal themes of Water Quality Improvement and of Disaster Risk Reduction. Directly related to the
ecosystem of Manila Bay is Outcome 5, “Existing biodiversity areas within Manila Bay Region protected and
conserved”.

2.2.2

Regional Development Plans
The Regional Development Plans follow the same objective and structure as the Philippine Development Plan and
are therefore the regional detailing of the national plan. Regional Developments Plans for Region 3 Central Luzon
and Region 4A CALABARZON are available2, while the Regional Development plan for the NCR could not be found
yet.
As for the Philippine Development Plan, chapter 20 of the Regional Development Plan copes most directly with the
protection of the ecosystem. Both Region 3 and Region 4A underscore that a healthy environment is the basis for
provisioning of ecosystem services. Maintaining and protecting natural resources is considered as the main
objective. The so-called sector outcome is defined “ecological integrity ensured and the socio-economic conditions of
resource-based communities improved through sustainable integrated area development”. The three subsector
outcomes are a) Biodiversity and functioning of ecosystem services sustained; b) Environmental quality improved;
and c) Adaptive capacities and resilience of ecosystems increased.

2.2.3

Provincial Development and Physical Framework Plans and Comprehensive Land Use Plan
Provincial Development and Physical Framework Plans (PDPFP) provide an analytical basis towards the
understanding and identification of existing conditions and key development issues, problems, opportunities, goals,
objectives, and targets of a province (Table 2). It aims to translate the visions of each province into implementable
strategies to attain sectoral goals, objectives and targets, and identify programs, projects, and activities as guided by
their mission. Each PDPFP supports both the national and regional development agenda as it serves as a reference
for directorial development of the province’s city/municipal local government units. The planning environment of
PDPFPs encompass all major sectors relevant to the development of each province, the core elements of which
include population, economic activity, physical resources, income/access to services, and land use. The
interconnectivity of these elements is carefully reflected in the formulation of sector goals and objectives, as well as
strategies and proposed programs, projects, and activities. However, as there often is a dearth in knowledge about
advantages of adaptation of ecosystem protection enhancing ecosystem benefits and on threatened biodiversity and
its location, these important factors are not well reflected in PDPFP.
When integrated with the Disaster Risk Reduction-Climate Change Adaptation strategies, a PDPFP can provide
physical and spatial development directions that can streamline comprehensive development plans and act as a
source document for higher level sectoral plans by national government agencies. It can also increase awareness
among policy- and decision-makers to include in development goals the impacts of loss of life and property from
natural hazards and disasters. Furthermore, it provides a framework for the inclusion of appropriate risk reduction
measures in priority programs and projects within the Provincial Development Investment Program.
Based on the PDPFP of the provinces of Bataan, Bulacan, Cavite, and Pampanga ecosystem protection is dealt with
high regard. However, following the Province of Bataan and PEMSEA (2017) there are needs to strengthening

2 http://www.neda.gov.ph/regional-development-plans/

Page 8

management programs on habitats and biodiversity conservation, fisheries, water use and sustainable livelihood and
pollution reduction and waste management.
Overall, the provinces recognize the need for the sustainable management of natural resources while taking into
consideration the economic goals of each municipality (Table 2). Educating both planners, politicians, and people in
general on environmental issues can be a major initiative towards ecosystem protection as it can promote public
awareness and solidify stakeholder engagement. Garnering support from the community may ease the
implementation of related projects and activities. Solid waste management is also a major concern in the protection
of ecosystems, both terrestrial and aquatic. As indicated in their PDPFPs, the provinces along the Manila Bay region
hopes to establish/improve waste management/recovery facilities to alleviate the pressure on Manila Bay and other
water bodies surrounding them. Other schemes integrated into the PDPFPs include the strict compliance with
national environmental policies (Solid Waste Management Act, Clean Air Act, Clean Water Act, Hazardous Waste
Act, etc.), prevention of illegal structures along existing waterways through the maintenance of buffer zone, adoption
of technological innovations for a greener economy, and the close monitoring and rehabilitation of mining areas,
among others.
The comprehensive land-use plans (CLUPs), on the other hand, are designed to guide future actions of a community
by presenting a vision with long-range objectives for all activities that affect local government. Besides allowing a
community to balance competing private interests and protect public investments, CLUPs can structure development
plans in a way that protects valued resources, although currently CLUPs of the coastal LGUs do not include specific
ecosystems and biodiversity protection zones within the coastal waters and wetlands. Through public dialogue,
members can express a collective vision for the future of their community. Table 2 also shows the CLUP of selected
city/municipality with provisions that are geared towards the protection of their corresponding ecosystems. Most
CLUPs evidently concentrate their efforts towards ecosystem protection by adopting “green” initiatives, such as the
Makati Green Code, Pasig City’s implementation of Environmentally Sustainable Transport (EST), Mandaluyong
City’s Green Building Regulations, and Las Piñas’ establishment of Environmental Preservation Areas (EPAs).
Certain ordinances have also been put into place to ensure the proper implementation and enforcement of regional
and national provisions towards ecosystem protection. In general, however, there is still a need to reconcile
ecosystem and biodiversity protection policies and plans with e.g. flood protection projects carried out by DPWH and
mangrove planting schemes of the DENR and BFAR.
Various themes arose in the framework plans of provinces adjacent to Manila Bay, whose respective PDPFPs
include policies that are evidently geared towards the bay’s recovery and sustainable management. These themes
include implementation of solid waste management and construction of support structures, establishment of
protected areas, reforestation and rehabilitation of existing critical areas, enactment of green initiatives,
institutionalization of control mechanisms in line with mining, flooding, pollution, and settlement issues, strict
adherence to related national policies, and the promotion of ecosystem protection through Information, Education,
and Communication (IEC) materials to increase public awareness. Inter-agency collaboration between LGUs
involves the strategic establishment of solid waste management facilities and support structures. Placing these
structures in strategic locations can ease nonpoint source pollution in the bay while minimizing costs for all
stakeholders. The same holds true in the establishment of protected areas, wherein LGUs from different regions can
collaborate to strategize the locations to maximize the protection of natural resources while minimizing costs for
research, construction, monitoring, and evaluation. Effective control mechanisms can be integrated in national
legislation after an evaluation of its implementation in smaller sites, such as Bulacan’s Polluter-Pay principle that
penalizes individuals or groups that contribute to toxic runoff, Pasig City’s subsidization to impoverished households
to provide for the acquisition and installation of sanitary toilet facilities, as well as the strict adherence to national
laws and policies on environmental protection.
Table 2. Selected local government plans with provisions geared towards ecosystem protection
Plan

Relevant Provision for Ecosystem Protection

Provincial Development and Physical Framework Plan
▪

Bataan
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▪
▪
▪
▪
▪
▪
▪
▪

Educate the people on environmental issues:
Instill clean and green values to capitol employees
Promote public awareness on environmental protection and management
Efficient, sustainable, and equitable management, conservation and utilization of natural resources:
Encourage adoption of biogas technology for piggery operators
Reactivate Solid Waste Management Board
Construct proper waste management facilities
Encourage construction of wastewater treatment facilities for industrial and commercial
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Plan

▪

Relevant Provision for Ecosystem Protection

Bulacan

▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

▪

Cavite

▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

▪

Pampanga

▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

establishments and residential communities
Protect, conserve and rejuvenate forest resources
Increase river bank protection and stabilization
Preserve wildlife and marine mammals
Provide adequate supply of mangrove seedlings for planting activities
Resettlement of informal settlers from Metro Manila and nearby provinces will not be allowed
Co-management of natural resources including the watersheds
River bank stabilization, control of settlement encroachment and of pollution from industry,
households, and commercial establishments
Absolute minimum 15 meters of naturally vegetated buffer strip should be retained adjacent to the
water line to protect water bodies from pollutants. Clear cutting should be prohibited within the area
Developers are required to provide vegetation, if natural vegetation is absent, that will screen
developments from water. Plant material in the vegetated buffer strip should be indigenous trees
and shrubs
Easements along rivers and streams:
3-meter setback for all urban uses
20-meter easements for all agricultural uses
40-meter easements for all forest use
Use of surface water, rain water harvesting, and other technology other than groundwater extraction
to increase supply of potable water
Strictly control sources of coastal and river pollution to safeguard coastal/river environment against
urbanization
Polluter-pay principle
All barangays to have material recovery facility
Solid waste management board in LGUs
Public-Private partnership in solid waste management and housing development
Use of indigenous and environment-friendly packaging materials
Retain vegetation on slopes above road network to prevent erosion and landslides
Coastal and tidal waters should be left untouched or unchanged to prevent erosion and flooding
Provide water in adequate quantity and good quality for the consumers in the Province
Enforcement of PD 1152 Sec. 43-45: Creation of Provincial Water Regulatory Board
Collaboration between NGOs, LGUs, POs, Academe re: greening of spaces along roads and public
open spaces
Control pollution in coastal areas, ensure the treatment of toxic and hazardous waste, and protect
and preserve coastal environment and habitats (bays, estuaries, and mangroves):
Strict implementation of RA 6969 (Hazardous Waste Act)
Implementation of Integrated Coastal Management in collaboration with NGOs, POs, Civic
Organizations, and officials
Active participation in ICM in collaboration with NGOs, LGUs, POs, and fisherfolks
Protect and preserve forest area for ecological value:
Rehabilitation of forest cover
Deployment of Bantay Gubat
Ensure that explored mining areas be technically and biologically rehabilitated:
Close monitoring of mining activities
Joint efforts on law enforcement on quarry operation and management
Educate the community on proper waste management:
Strict implementation of RA 9003 (Solid Waste Management Act)
Prevent the construction of illegal structure along existing waterways through the maintenance of
buffer zone
Regulated reclamation projects to conserve natural resources through the strict implementation of
the provisions of AFMA complemented by local comprehensive land-use policy to protect fishing
Control pollution in coastal areas through coastal clean-up, massive information dissemination
Minimize level of pollution from agricultural waste by establishing waste management facility
Adequate freshwater and coastal marine ecosystems management:
Protection and rehabilitation of rivers and creeks
Dredging and clearing of waterways
Control offshore development
Protection and rehabilitation of coastal areas
Formulation of water and sea zoning plan
Environment consciousness
Protection of the environment from water and air pollutants:
Urban space cleaning and greening
Appropriate sanctions and erring entities
Flood control
Environmental sustainability of mineral, forest, and geothermal ecosystems:
Conduct regular monitoring/inspection of all quarry areas
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Plan

Relevant Provision for Ecosystem Protection

Information, education, communication (IEC) about Anti-overloading Law and related provincial
ordinances
▪ Accreditation of motor vehicles/heavy equipment used in quarrying
▪ Reforestation and afforestation activities
▪ Conduct study on mining and geothermal resources
▪ Environmental sustainability in terms of solid waste management:
▪ Strict compliance with R.A. 9003
▪ Completion of the provincial waste management plan
▪ Establishment of barangay cluster MRFs
▪ Environment consciousness
Comprehensive Land Use Plan (CLUP)
▪

▪

Pasig City

▪
▪
▪
▪
▪
▪
▪
▪

▪

Makati

▪
▪
▪
▪
▪

▪

Kawit, Cavite

▪

▪
▪

Las Piñas
Mandaluyong

▪
▪
▪
▪
▪

2.3

Minimal infrastructure to be provided to facilitate access to the rivers and creeks, consistent with the
legal easement requirements
Strict enforcement of the Water Code oh the Philippines, especially in the protection and
reclamation of the 3-meter legal easements along all rivers and creeks of the city
Strict enforcement of laws requiring industries and establishments to treat wastewater before
discharging into the city’s rivers
Provide subsidy to impoverished households for the acquisition and installation of sanitary toilet
facilities
Proper implementation of an integrated Solid Waste Management Plan
Development of barangay-based materials recovery facilities and establishment of markets for
recycled materials
Prioritization and implementation of Environmentally Sustainable Transport
Promotion of non-motorized transport and corresponding infrastructure support (wider sidewalks
and dedicated bicycle lanes)
Strict enforcement of the Clean Air Act
“Green Development” or Environmentally-Responsive Development
Makati Green Code (Urban Greening; green designs and architecture)
Construction/improvement of Material Recovery Facility and other waste treatment facility
Recovery of easements along waterways and conversion into linear parks and landscaping of main
roads and walkways
Implementation of Ecological Solid Waste Management, Clean Air and Water Quality Monitoring
System, Coastal Zone Management, Tourism Facilities Development and Protection
Establishment of Material Recovery Facilities in Brgy. Aplaya-Binakayan and Brgy. Putol
Establishment of Environmental Preservation Areas (EPAs)
Ordinance No, 535, S-2014: Green Building Regulations of Mandaluyong City
Ordinance No. 267, S-2003: Adoption of guidelines and procedures for a Unified Approach on Solid
Waste Management in Mandaluyong City
Ordinance No. 312, S-2005: Sanitation Code of Mandaluyong

Relevant International Agreements and Conventions
Convention on Wetlands of International Importance (RAMSAR Convention)- the intergovernmental
treaty that provides the framework for the conservation and wise use of wetlands and their resources .
The Ramsar Convention’s criteria for determining wetlands of international importance falls under two main criteria:
Sites containing representative, rare or unique wetland types; and sites of international importance for conserving
biological diversity. Other Ramsar Convention Criteria relevant for Manila Bay are found below (Ramsar Secretariat
2017).

Criteria
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Definition

Criterion 2

A wetland should be considered internationally important if it supports vulnerable, endangered, or critically
endangered species or threatened ecological communities

Criterion 4

A wetland should be considered internationally important if it supports plant and/or animal species at a
critical stage in their life cycles, or provides refuge during adverse conditions
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Criteria

Definition

Criterion 5

A wetland should be considered internationally important if it regularly supports 20,000 or more waterbirds.

Criterion 6

A wetland should be considered internationally important if it regularly supports 1% of the individuals in a
population of one species or subspecies of waterbird.

At the 13th Conference of the Parties in October 2018 the Government of the Philippines proposed and got approved
Ramsar Resolution 18.22 “Resolution on promoting the conservation and wise use of intertidal wetlands and
ecologically-associated habitats”. In summary the resolution
▪

▪

▪

Promotes a living shorelines approach that fully reestablishes ecological functions of degraded or lost
intertidal wetlands and other coastal wetlands and to prioritize areas of the coast for ecosystem restoration,
including in the light of sea level rise,
Encourage to urgently designate intertidal wetlands and ecologically associated habitats of international
importance, especially but not exclusively in coastal regions suffering high ongoing rates of ecosystems
and habitat loss, and
Encourage to fully recognize the international importance of intertidal and associated coastal wetlands for
biodiversity and ecosystem services and reconsider mudflat conversion at priority sites for biodiversity as a
precautionary approach.

Convention on the Conservation of Migratory Species (CMS Convention)- as an environmental treaty under the
aegis of the United Nations Environment Programme, CMS provides a global platform for the conservation and
sustainable use of migratory animals and their habitats. Of relevance, also for the MBSMP, the Government of the
Philippines in October 2017 got approved by the Convention Parties Resolution 12.25 “Promoting Conservation of
Critical Intertidal and Other Coastal Habitat for Migratory Species”. Among the recommendations are a)
encouragements to recognize fully the international importance of their intertidal wetlands for migratory
species and ecosystem services halting further approval of intertidal flat conversion (land claim) at priority
sites for migratory species and other biodiversity, irrespective of protection status, until a full assessment of the
economics of ecological services and identification needs for migratory species and other biodiversity can be
completed; b) to withdraw or modify any perverse incentives to convert intertidal or other coastal wetland habitats,
and additionally, to implement sustainable coastal engineered measures for climate adaptation, coastal
defense and risk reduction, in line with innovative nature-based solutions including “Building with Nature”
principles, that ensure maintenance and restoration of mudflats, sand banks, barrier islands and other critical habitat
such as mangroves, salt marshes and seagrass beds and c) the resolution urges to ensure that coastal sediment
needs from riverine inputs are maintained through the appropriate regulation of outflows from dams or other
water regulation.
The Manila Declaration, CMS Resolution 12.3, formulated by the Government of the Philippines though the DENR
urges to implement the Strategic Plan for Migratory Species fully using indicators contributing to the achievement
and assessment of the objectives of the CMS, the 2020 Aichi Targets and the SDGs: to promote high-level political
awareness and acceptance of the importance of migratory species conservation as part of the environmental
underpinning of social and economic goals; and encourages Parties to develop national legal frameworks
implementing the obligations of the Convention in support of the SDGs. It further calls to incorporate the necessary
measures for conserving migratory species in any National Planning Strategies and to implement the Convention
through coordination at national levels among different sectors of government and collaboration with the private
sector integrating migratory wildlife considerations of the economic and social policies at national and regional levels
Convention on Biological Diversity- is an international legally-binding treaty with three main goals: conservation of
biodiversity; sustainable use of biodiversity; fair and equitable sharing of the benefits arising from the use of genetic
resources. Its overall objective is to encourage actions, which will lead to a sustainable future. Relevant for the
development of Manila Bay and protection of its ecosystems and biodiversity are the CMS Aishi Biodiversity Goals
and Targets. They are embedded in the NBSAP 2015 to 2028 Implementation Plan.
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Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)- an international
agreement between governments that aims to ensure that international trade in specimens of wild animals and
plants does not threaten their survival.
International Convention for the Prevention of Pollution from Ships (MARPOL) - aims to prevent or minimize
pollution of the marine environment by ships from operation or accidental causes.
Ballast Water Convention - aims to prevent the spread of harmful aquatic organisms from one region to another, by
establishing standards and procedures for the management and control of ships' ballast water and sediments.

Partnerships in Environmental Management for the Seas of East Asia (PEMSEA) - aims to foster and sustain
healthy and resilient coasts and oceans across East Asia through integrated management solutions and
collaboration for social and economic development.
Coral Triangle Initiative on Coral Reefs, Fisheries, and Food Security (CTI-CFF) - recognizing the need to safeguard marine
and coastal resources and considering the impacts of climate changes, a multilateral cooperation among six countries was
launched in 2009 in order to address issues on food security, climate change and marine biodiversity

2.4

Current institutional and legal (and policy) framework including inventory of actors and
stakeholders
Table 3. Inventory of Stakeholders
Stakeholder

Key Mandates
▪
▪

▪ DA-BFAR
▪ DA-NFRDI

▪

Maintenance of volume of
nutrient loading from
aquaculture farms in the
Manila Bay region within
water quality criteria

▪

▪

Protection of biodiversity
and ecosystems

▪

▪

Improve water quality to
SB class, suitable for fish
growth and recreational
use (swimming, diving,
other water-sports)

▪

▪
▪ DENR-BMB
▪

▪
▪
▪
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Increased food production
“through efficient, sciencebased fisheries
management instead of
exploitative measures”

ICM/CRM plans
formulated in all coastal
communities
Management effectiveness
of biodiversity areas in
Manila Bay region
improved:
Fish sanctuaries and
artificial reefs
Sea turtle conservation
center
Marine habitats
(mangrove, mudflats,

Issues and Concerns
Raised

Mandamus KPI

▪

▪

▪

▪

Nutrient loading of
aquaculture farms
within the Manila Bay
region determined by
2019
Inventory of
aquafarms conducted
and audited by 2018
Aquaculture practices
of inventories
aquaculture farms
monitored
Technical studies
conducted, and policy
issued to ensure that
volume of nutrient
loading is maintained
90% of all LGUs
assisted with
ICM/CRM plans
submitted for
approval to
Sanggunian by 2022
50% of all coastal
LGUs assisted in the
formulation of Basic
Municipal Fisheries
Ordinance with draft
ordinance endorsed
to Sanggunian by
2022
Number of fish
sanctuary and/or
artificial reefs
management plans
formulated
Number of
management
effectiveness

▪

▪

▪

Poor water quality
resulting from
pollution from rivers
affecting culture of
shellfish (mussels,
clams, etc.); overfishing (using various
gears)

Difficulty in
determining the
correlation of
biodiversity with the
water quality, since
water quality of
Manila Bay needs to
improve first before
BMB concludes if
there is an
improvement in
biodiversity
·
Mangrove
forests and seagrass
beds, that function in
filtering sediments
and bacteria as well
as providing habitats
for early fish and
shellfish, along
Manila Bay,

Current Policies and
Programs

▪

Agriculture
and Fisheries
Modernization
Plan 20182023 (in
preparation)

▪

Comprehensi
ve National
Fisheries
Industry
Development
Program:
2016-2030

▪

Asian
Waterfowl
Census
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Stakeholder

Key Mandates

▪
▪

seagrass, and coral reefs)
Locally managed PAs
Monitoring of migratory
waterbirds

Issues and Concerns
Raised

Mandamus KPI

▪

assessment
conducted by 2019
Number of
management plans
enhanced and
operationalized as a
result of the MEA

significantly reduced
▪

▪
▪

▪
▪
▪

▪ DENR-EMB
▪

Industrial and commercial
establishments
discharging wastewater
into Manila Bay in
compliance with general
effluent standards
Water bodies monitored,
and water quality
parameters assessed in
compliance with the water
quality guidelines

▪

▪

▪
▪
▪
▪
▪

▪ DENRMBCO

▪

▪

Implementation of the
Operational Plan for
Manila Bay Coastal
Strategy for the
rehabilitation of the Bay
Convene all mandamus
agencies to report their
accomplishments to the
court
Issuance of policy on
pollution prevention and
control

▪
▪

▪
▪

▪ DILG

▪

Enforcement of policies on
solid waste management

▪

▪
▪

Pollution load from
point sources
determined by 2018
Nutrient load from
non-point sources
determined by 2019
40,000 industrial,
commercial, and
institutional
establishments
compliant with
effluent standards by
2022
Number of water
bodies regularly
monitored, and water
quality parameters
assessed
19 bathing beaches
9 bay wide stations
21 river systems
Laguna Lake
Monitor the
compliance of
mandamus agencies
Policy guidelines on
waste minimization
developed and issued
by 2020 and
compliance monitored
thereafter
Mathematical model
developed by 2018
70% of LGUs
compliant with R.A.
No. 9003 by 2020
and 100% by 2022
10-year Solid Waste
Management Plan
approved (100% by
2019)
70% with segregation
at source
70% with segregated
collection

Current Policies and
Programs

▪

▪

▪

▪

Lack of monitoring of
levels of natural
mangroves, trend in
size and distribution
of mudflats,
conversion of
foreshore areas to
fishponds
Insufficient technical
capacity to conduct
monitoring.
Program needs to be
executed quarterly
and include all MB
sites of international
importance

Absence or
inadequate sewage
and water treatment
infrastructure in
settlements within
the drainage basin
Overwhelming size
of industries with
regards to imposing
discharge permits
and lengthy
apprehension
process

▪

EO. 533 –
Integrated
coastal
management;
establishing
Water Quality
Management
Areas
(WQMAs)

▪

Inclusive
Material
Recovery
Program

Outdated data on
Manila Bay
Environmental Atlas
(2015) and Areabased Management
Plan
Limited data inputs
for the production of
models

▪

Small land-fills by
LGUs difficult and
impractical to build in
the metropolis

▪

Segregation of solid
waste not commonly
employed by the
community

▪

Need for amendment
of the Solid Waste
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Stakeholder

Key Mandates
▪
▪
▪
▪
▪

▪

▪

▪
-

▪

▪ DPWH

Planning, design,
construction and
maintenance of
infrastructure, especially
the national highways,
flood control and water
resources development
system, and other public
works in accordance with
national development
objectives.

-

▪

▪

▪

▪ PRA
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Reclamation projects and
reclamation components
of a development /
infrastructure project;
review, evaluation and
approval of all reclamation
projects and reclamation
components nationwide by
the NEDA Board

Issues and Concerns
Raised

Mandamus KPI
Composted, recycled
and reused
Disposed residual
waste in approved
disposal site
70% of barangays
served with
MRFs/MRS by 2019
All open dumpsites
closed and
rehabilitated by 2022
Policies to address
issues on SWM
formulated and
issued:
100% of LGUs with
established Manila
Bay Task
Force/Inspection and
Inventory Monitoring
Team
Memorandum to
LGUs to regulate
junkshops and
ambulant collectors
including draft/pro
forma ordinance
Dredging requests
responded/acted
upon:
80% of identified sites
programmed for
dredging/ desilting
100% of programmed
sites
dredged/desilted, and
waste materials
disposed properly
100% of declogging
activities conducted
vis-a-vis targets
100% of qualified
LGU applications
acted upon/ granted
with NGA subsidiary
from the DBM
100% of ISFs and
illegal encroachments
dismantling requests
acted upon

Act

▪

Development and
implementation of
flood mitigation,
water sources
development and
coastal roads
establishment is not
integrated with
DENR policies and
plans for MB and the
DPWH approaches
does not recognize
international
environment
commitments and
national plans such
as the AISHI Targets
and the NBSAP

▪

Planning and
approval does not
recognize
international
environmental
convention
commitments,
national Key
Biodiversity Areas
nor irreversible ecosystems impacts and
socio-economic
consequences for

Current Policies and
Programs
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Stakeholder

Key Mandates

Issues and Concerns
Raised

Mandamus KPI

Current Policies and
Programs

marginalized poor in
affected reclamation
areas
▪
▪
▪ PCG
▪ PNPMaritime
Group

▪

Enforcement of marine
environmental protection
laws, rules, and
regulations

▪

▪

▪ PPA

▪

▪

▪ RBCO
▪

▪

▪ Laguna Lake
Development
Authority
(LLDA)
▪

▪

▪ Water
Quality
Management
Area
(WQMA)
▪
Board

▪ Private
stakeholders

▪

Operation of shore
reception facilities for
ships’ wastes

Overseeing agency of the
government to integrate
and harmonize all
government efforts with all
national and local
development plans
Formulate the Integrated
River Basin Master Plan
for each major and
principal river basins
Involved in updating and
applying the nutrient
reduction modelling in the
Laguna de Bay-Pasig
River-Manila Bay
Watershed in partnership
with the MBCO
Assist MBCO in monitoring
the compliance of LGU
officials in the clean-up,
rehabilitation and
preservation of Manila Bay
The designation of WQMA
is one of the strategies
towards the effective
implementation of the
Philippine Clean Water Act
of 2004 and improve water
quality of water bodies
through focused
interventions
Each WQMA will have a
governing board, a
technical secretariat, and a
water quality multi-sectoral
group to carry out planning
and implementation
activities
Assist in resource
mobilization towards the
rehabilitation of water

▪

Monitoring and
inspection report
All vessels entering
Manila Bay and all
land-based facilities
inspected
Seaborne patrol
operations to ensure
enforcement of laws
designed to prevent
marine pollution
100% of all
commercial vessels
entering the Manila
Bay region recorded
Volume of liquid
waste from
commercial vessels
collected and
recorded
▪

▪
▪
▪

Pampanga River
Basin Master Plan
Marikina River basin
Master Plan
Integrated River
Basin Master Plan

▪

Absence of regularly
collected historical
data and baseline
information because
of the constant
change in
management
Outputs are highly
dependent on
preliminary activities
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Stakeholder

Key Mandates

▪

Mandamus KPI

Issues and Concerns
Raised

Current Policies and
Programs

bodies in the country
The Water Alliance, which
is composed of 60
members from the private
sector, is working on four
action areas, including the
provision of water for
waterless communities,
water-footprint reduction,
governance and policy
reform, and research and
database mining

International Commitments to Ecosystem Protection
The Philippines is signatory to and a participating party in a number of multilateral environmental agreements. These
include the Convention on Biological Diversity (CBD), the Framework Convention on Climate Change (FCCC), The
Convention on Migratory Species of Wild Animals (CMS) and the Convention to Combat Desertification (CCD).
International ecosystem and biodiversity protection targets are adapted by the Philippines. Under the CBD, the
Philippines has adapted the Strategic Plan for Biodiversity 2011 – 2020 including the Aishi biodiversity goals and
targets. These are reflected in the Philippine National Biodiversity Strategy and Action Plan 2015- 2028 (PNBSAP).
The majority of the Aishi and PNBSAP goals and targets are focusing on enhancing ecosystem and biodiversity
protection. They are highly relevant for inclusion of in the Manila Bay Strategic Master Plan (Table 4).
Table 4. Ecosystem and biodiversity protection targets and indicators for Manila Bay. Modified after Convention on Biological
Diversity, Strategic Plan for 2011 – 2020: Aichi Biodiversity Targets
Current State

Indicators and targets by 2020
Mainstreaming ecosystem values
and biodiversity in local
development planning

▪

Stakeholders are aware of the values of ecosystems services and biodiversity
and steps they can take to conserve and use them sustainably.

▪

Ecosystems and biodiversity values have been integrated into local
development and poverty reduction strategies and plans.

▪

Incentives, including subsidies, harmful to ecosystem services and biodiversity
are eliminated or reformed in order to minimize or avoid negative impacts.
Positive incentives for protection of ecosystems and biodiversity are developed
and applied, consistent with relevant Convention and other international
obligations, taking into account national socio-economic conditions.

▪

Reduce the direct pressures on
ecosystems and biodiversity and
promote sustainable use
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▪

National and local governments and business sector at all levels have taken
steps to achieve or have implemented plans for sustainable use of the Bay’s
natural resources and have kept the impacts of use of natural resources within
safe ecological limits.

▪

The rate of loss of all natural and semi-natural habitats, including intertidal
zones and forests, is at least halved and where feasible brought close to zero,
and degradation and fragmentation is significantly reduced.
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Current State

Indicators and targets by 2020
▪
▪

To improve the status of biodiversity
by safeguarding ecosystems,
species and genetic diversity

Enhance the benefits to all from
ecosystem services and biodiversity

To reduce overfishing, all fish and invertebrate stocks and aquatic plants are
managed and harvested sustainably, legally and applying ecosystem based
approaches.
Recovery plans and measures are in place for all depleted species, fisheries
and aquaculture have no significant adverse impacts on threatened species and
vulnerable ecosystems and the impacts of fisheries on stocks, species and
ecosystems are within safe ecological limits.

▪

Areas under agriculture, aquaculture and forestry are managed sustainably,
ensuring conservation of biodiversity.

▪

Pollution, including from excess nutrients, has been brought to levels that are
not detrimental to ecosystem function and biodiversity.

▪

The multiple anthropogenic pressures on intertidal areas and other vulnerable
ecosystems impacted by climate change are minimized, so as to maintain their
integrity and functioning.

▪

At least 15% of terrestrial habitats and inland water, and 15% of coastal and
marine areas, especially areas of particular importance for biodiversity and
ecosystem services, are conserved through effectively and equitably managed,
ecologically representative and well connected systems of protected areas and
other effective area-based conservation measures, and integrated into the
wider landscapes and seascapes management.

▪

Extirpation of known threatened and management dependent species as
defined in the CMS has been prevented and their conservation status,
particularly of those most in decline, has been improved and sustained.

▪

Ecosystems that provide essential services, including services related to water,
and contribute to health, livelihoods and well-being, are restored and
safeguarded, taking into account the needs of women, indigenous and local
communities, and the poor and vulnerable.

▪

Ecosystem resilience and the contribution of biodiversity to carbon stocks has
been enhanced, through conservation and restoration without negatively
impacting other habitats, including restoration of at least 15 per cent of
degraded ecosystems, thereby contributing to climate change mitigation and
adaptation and to combating desertification.

▪

Knowledge, the science base and technologies relating to ecosystems and
biodiversity, their values, functioning, status and trends, and the consequences
of its loss, are improved, widely shared and transferred, and applied.

▪

Mobilization of financial resources for effectively implementing the Manila Bay
Strategic Masterplan and the Mandamus Targets for Manila Bay from all
sources, should increase substantially from the current levels. This target will be
subject to changes contingent to resource needs assessments to be developed
and reported by the Stakeholders of Manila Bay.
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Table 5. Mandamus agencies with their respective ongoing/completed programs in Manila Bay.
Agency

Page 19

Activity

MBCO

the agency updated the Operational Plan for Manila Bay Coastal
Strategy (OPMBCS) that would serve as the blueprint of
cooperation, operation and implementation for the rehabilitation of
Manila Bay

DENR-EMB, LLDA, PRRC

conduct quarterly monitoring of water quality in various bathing
beaches, off-shore/bay-wide, river system and river mouths in
Manila Bay. Results showed that most of the sampling stations
failed to meet the water quality standards which include high
recorded feral coliform counts and low dissolved oxygen. It was
also noted that out of the 11,363 monitored establishments from
2011-2017, 5,507 were noted to have discharge permits.

Habitat and Resources Cluster of MBCO

The goal of this cluster is to reduce soil erosions in major land
areas resulting to sedimentation and agricultural runoffs. One of
the strategies to achieve this goal is through the National
Greening Program of the DENR. It targets to replant all 150,662
ha in the year 2022. As of the last quarter of 2017, there were a
59, 446.7 ha of land areas undergone replantation. For the 1st
semester of 2018, it targeted 5,045 ha but only 495 ha of land
areas were replanted due to planting season which usually starts
in July.

DENR-BMB

DENR-BMB has able to enlist various conservation/protected
areas located within Manila Bay. Two and three fish sanctuaries
were identified in Regions III and IV-A, respectively. There were
artificial reefs established in Limay and Mariveles Bataan, and
Bulaklakin Fish Reefs in Region IV-A. Numerous critical habitats
(mangrove, mudflats, sears, and coral reefs) were identified were
four are located in Region III, one in Region IV-A, and three in
NCR. Lastly, a marine protected area (MPA) was established in
Region IV-A (Rosiario Marine Protected Area).

Manila Bay Model Team (MBCO)

Manila Bay Model has developed is an integrative state-of-the-art
software that could provide a standardized scientific description of
the Laguna de Bay-Pasig River- and Manila Bay Watershed. It is
composed of four major modules: hydrological database model,
waste load model, 2-3-D hydrodynamic model, water quality
model, and habitat evaluation module/ecology. The teams behind
this project had undergone various workshops and capable of
performing 3 modules using actual data. The next step of the
team is to fast-track the progress of the operationalization of the
models, improve communication among focal groups, and
formulation of systematic manual on how to operate the model.

DA-BSWM and DOST-PNRI

Currently coduncting a research study on the application of stable
isotopes in the assessment of pollution loading from various
sources in Cavite and Bataan watershed, and Pasig-Marikina
River Basin.

DENR-ERDB and MBCO

Currently conduting a project entitled Manila Bay Vulnerability
Assessment: Application of GIS and Remote Sensing
Technologies, and Information Convergence that focuses to
provide inputs in the MBCO database (GIS and non-GIS format),
determine the vulnerability of the Manila Bay Area. This project
started last November 2017 until January 2019

MBCO and NAMRIA

Currently implementing a project entitled Bathymetric Survey of
the Manila Bay Area which aims to to update the Manila Bay
Environmental Atlas which covers the water areas in Bataan,
Cavite, Metro Manila and Pampanga. This project was proposed
to conduct an updated survey of Manila Bay in order to gather
essential data needed for future development. Aside from the field
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Agency

Activity
survey, the other goal of the project is to pool other resources
such as use of NAMRIA survey platform, utilize NAMRIA
catamaran survey vessels, use of singlebeam and multibeam
surveys to generate 2D and 3D models of Manila Bay, and
propose densification of four tide stations along Manila Bay to be
established in Limay Bataan, Sangley and Azul, Cavite,
Pampanga and Bulacan.

Page 20

3

Targets and Indicators

3.1

Long list of targets and indicators

3.1.1

Mandamus and Operational Plan for the Manila Bay Coastal Strategy
To evaluate ecosystem protection targets in Manila Bay, the Supreme Court’s Mandamus have set a long list of
indicators from which to evaluate the performance of ecosystem rehabilitation strategies. These indicators aims to
measure key ecosystem properties reflecting changes in ecosystem services and provide information on the
direction and possible magnitude of the impact or response of an ecosystem to stress (van den Belt and Costanza
2011). These indicators must be measurable, attainable and verifiable. The quantitative values of indicators will be
the basis from which change, either positive or negative, is measured against (McLusky and Elliot, 2004; Elliot 2011).
Most of the targets and indicators of the Supreme Court’s Mandamus focus on water quality of the Bay and the
waste entering the Bay from the catchment. Obviously, these are vitally important for a sustainable ecosystem.
However, these targets and indicators are included in the focal theme on Water Quality Improvement. Also, there is a
set of targets and indicators that focus on the protection and conservation of terrestrial habitats, in particular forests,
to prevent flooding and soil erosion. These targets and indicators are included in the focal theme of Disaster Risk
Reduction.
Directly related to the ecosystem – i.e. marine and coastal habitats and/or species – there are relatively few
Mandamus targets and indicators (Table 6). Targeting the status of natural habitats, indicators focus on the
enactment and enforcement of measures and laws, rules and regulations. Another indicator states that existing
biodiversity, habitats and conservation are maintained. The indicators do not state the desired or necessary state of
biodiversity, habitats and conservation.
The goal of the 2017-2022 Operational Plan for the Manila Bay Coastal Strategy (OPMBCS) to comply with the
Mandamus Order of the Supreme Court is to have “Manila Bay cleaned, rehabilitated and preserved, and its waters
restored and maintained at Class SB level”. The Outcome Statements of the Operations Plan “Existing Biodiversity
Areas within Manila Bay Region Protected and Conserved” is directly relevant to the theme of Ecosystem Protection.
Table 6 reflects the defined outcomes in the OPMBCS.
In parallel, the Philippine Government, through the DENR, internationally has committed to a number of goals and
targets highly relevant for ecosystem and biodiversity protection. Importantly, these are formulated in the CBD Aishi
Goals and Targets that forms the basis for the National Biodiversity Strategy and Action Plan (NBSAP) 2015 – 2028.
Relevant indicators for Manila Bay are found in Table 4.
Table 6. Mandamus targets and indicators related to Ecosystem Protection
Target
Status of natural habitats

Indicator
DA, No.4: # of measures enacted and enforced to protect and manage coastal
# of Fish Sanctuary and/or Artificial Reefs Management Plans formulated
# of examiners deputized
# of fish wardens appointed
PCG, No.4: 100% compliance of marine environmental laws, rules and regulations
by 2022
PNP-MG, No.1: 100% compliance of marine environmental laws, rules and
regulations by 2022

Loss of biodiversity of Bay area
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DENR, No.16: Existing biodiversity, habitat and conservation areas maintained
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Table 7. Operations Plan for the Manila Bay Coastal Strategy targets and indicators related to Ecosystem Protection
Output 5. Existing biodiversity areas within Manila Bay Region protected and conserved
Target
Restoration of the mangrove area to the
1994 level
Output 5.1
Management effectiveness of biodiversity
areas in Manila Bay region improved:
Fish sanctuaries and artificial reefs
Sea Turtle Conservation Center
Marine Habitats (Mangrove,
Mudflats, Seagrass and Coral reefs)
Locally managed MPAs
Outcome 5.2

Indicator
794 hectares

-

# of management effectiveness assessment (MEA) conducted by 2019
# of Management Plans enhanced and operationalized as a result of the
MEA

-

90% of LGUs assisted with ICM/CRM Plans submitted for approval to
Sangurrian by 2022

-

50% of Coastal LGU’s assisted in the formulation of Basic Municipal
Fisheries Ordinance (BMFO) with draft endorsed to Sanggunian by
2022
# of Fish Sanctuary and/or Artificial Reefs Management Plans
formulated
Increase Maritime Patrol Operations by 10% per annum from 2017-2022
o # of seaborn operation
o # of violators apprehended
o % age of apprehended violators brought to legal action
o # of appropriate cases files and monitored
# of examiners deputized
# of fish wardens appointed
# of IEC produced and distributed
Appropriate policy recommendation formulated to address emerging
issues and concerns
Research studies identified and carried out to provide scientific basis to
policies to be recommended

-

ICM/CRM Plans formulated in all coastal
communities
Output 5.3
Ordinances enacted
Output 5.4

-

Strict implementation of Fisheries,
Marine/Maritime Laws, Rules, Regulation

3.1.2

Output 5.5

-

Enabling research-based policies on
biodiversity conservation and management
developed, reviewed, harmonized and
monitored

-

Philippine Development Plan and Regional Developments plans
Chapter 20 of the PDP and the RGD’s are devoted to ensuring ecological integrity, clean and healthy environment.
Strategies include conserving biodiversity and sustaining ecosystem services, mainstream ecosystem values into
national and local development planning, and strengthening enforcement of environmental laws, particularly on air
and water pollution and waste management. Table 8 gives an overview of the target and indicators in these
development plans as well as the targets for 2022.
Two observations can be made. Firstly, the target values for 2022 are given as relatively values, e.g. “increasing”
or “improving”. No absolute values are specified. Secondly, the indicators do not directly represent the ecological
status of Manila Bay as a whole. In other words, with these indicators met it cannot be said if the ecosystem is
indeed sufficiently and sustainably protected. The indicator “Resilience index” could potentially fulfil this role, but
this indicator has not been defined yet.
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Table 8. Philippine Development Plan and Regional Development Plans targets and indicators related to Ecosystem Protection
(Chapter 20)
Sector Outcome: Ensuring Ecological Integrity, Clean And Healthy Environment
Outcome
Biodiversity and
functioning of
ecosystem services
sustained

Responsible
Agency

Indicators

Target 2022
Reg. 3

Forest cover increased (M ha)

DENR

-

Quality of coastal and marine habitats
improved (ha):

DENR

-

Corals

Target 2022 Reg.
4
Increasing

- Improving quality
and

Mangroves

Productivity
- Increased/
Improved
Number of residential free patents
issued

DENR

-

Increasing

Employment from ecotourism and
sustainable

DENR

-

Increasing

DENR-EMB,
LGUs,

Improving

Within Class C
water

community resource-based enterprises
increased
Environmental
quality improved

Percentage of priority water bodies
within water quality guidelines increased

WQMAs

Adaptive capacity
and resilience of
ecosystems
increased

3.1.3

standard or better

Area of land degradation hotspots
decreased (ha)

DA

(not included)

(not included)

Resilience index

-

(not included)

(not included)

Sustainable Development Goals
The Sustainable Development Goals (SDGs) guided the regional and sectoral consultations for the Philippine
Development Plan, which is the blueprint for the country’s development, by NEDA last August 2016. Within the
framework of the PDP are necessary strategies towards the realization of the PDP, including the maintenance of
ecological integrity. While the SDG 6 is yet to be included in the PDP, SDG 14, entitled as “Conserve and
sustainably use the oceans, seas and marine resources for sustainable development”, has already been
incorporated in Chapter 20 (Ensuring Ecological Integrity, Clean and Healthy Environment) of the PDP 2017-2022
(Table 9). Four strategies within the PDP contribute to the targets under SDG 14, specifically, 1) effectively managed
protected areas; 2) rationalize the identification of MPAs and their networks; 3) strengthen law enforcement and the
management of coastal and marine areas; and 4) intensify research on coastal and marine habitats and resources.
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Table 9. Sustainable Development Goal targets and indicators related to Ecosystem Protection
Goal 6. Ensure availability and sustainable management of water and sanitation for all
Sub -goals and Targets

Indicators

6.6 By 2020, protect and restore water-related ecosystems,
including mountains, forests, wetlands, rivers, aquifers and lakes

6.6.1 Change in the extent of water-related
ecosystems over time

Goal 14. Conserve and sustainably use the oceans, seas and marine resources for sustainable development

3.2

Sub -goals and Targets

Indicators

14.2 By 2020, sustainably manage and protect marine and
coastal ecosystems to avoid significant adverse impacts,
including by strengthening their resilience, and take action for
their restoration in order to achieve healthy and productive
oceans

14.2.1 Proportion of national exclusive economic
zones managed using ecosystem-based approaches

14.3 Minimize and address the impacts of ocean acidification,
including through enhanced scientific cooperation at all levels

14.3.1 Average marine acidity (pH) measured at
agreed suite of representative sampling stations

14.4 By 2020, effectively regulate harvesting and end overfishing,
illegal, unreported and unregulated fishing and destructive fishing
practices and implement science-based management plans, in
order to restore fish stocks in the shortest time feasible, at least to
levels that can produce maximum sustainable yield as determined
by their biological characteristics

14.4.1 Proportion of fish stocks within biologically
sustainable levels

14.5 By 2020, conserve at least 10 percent of coastal and marine
areas, consistent with national and international law and based on
the best available scientific information

14.5.1 Coverage of protected areas in relation to
marine areas

14.6 By 2020, prohibit certain forms of fisheries subsidies which
contribute to overcapacity and overfishing, eliminate subsidies
that contribute to illegal, unreported and unregulated fishing and
refrain from introducing new such subsidies, recognizing that
appropriate and effective special and differential treatment for
developing and least developed countries should be an integral
part of the World Trade Organization fisheries subsidies
negotiation

14.6.1 Progress by countries in the degree of
implementation of international instruments aiming to
combat illegal, unreported and unregulated fishing

Proposed short-list of targets and indicators
The long list of ecosystem protection indicators set in the Mandamus would be difficult and costly to measure,
monitor and model to predict future scenarios. Hence, a short list of indicators was selected to simplify, quantify and
communicate effectively the results (Table 10). These indicators are very good proxies of the ecological state of the
entire system, but are simple enough to be effectively and efficiently monitored and modelled’ (Dale and Beyeler
2001). These indicators are measurable and the results are easy to communicate to among different stakeholders.
Furthermore, these indicators have been determined to have sufficient level of data and information currently
available.
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The goal of ecosystem protection is to ensure a safe, resilient and adaptive Manila Bay ecosystems and
communities. As such, the size and state of critical coastal habitats are parameters important to measure. In
general, habitat area is a widely used indicator for ecosystem health. It is assumed that in the presence of sufficient,
good quality habitats, ecologically and commercially valuable species are accommodated.
Protection is also key to maintaining a functioning and resilient ecological system. This has been recognized by
government and in the Fisheries Code of 1998, it is stipulated that at least 15% of all municipal waters in the
Philippines is protected. Hence for Manila Bay, this should be the minimum target for protection in the bay. It should
be noted that protection should strongly overlap with critical habitats mentioned in the first indicator. Protection
should encompass mangroves, mudflats, coral reefs and coastal waters. These habitats comprise a significant
section of the total area of the bay.
Fish is the major resource extracted from the bay and the proportion of the biomass removed from fishing is the
exploitation rate. The metric reflects both the state of the population or stock and the level of exploitation, which
makes it an ideal indicator of secondary productivity. Ideally, half to less than half of fish mortality should be
attributed to fisheries. Hence this is the target set to indicate sustainable fishing of commercially important finfish.
In addition , the PNBSAP 2015-2028 includes a target that at least 15 percent of terrestrial habitats and inland water,
and 20 percent of coastal and marine areas, especially areas of particular importance for biodiversity and ecosystem
services, are conserved through effectively and equitably managed, ecologically representative and well connected
systems of protected areas and other effective area-based conservation measures.Manila Bay host more migratory
waterbirds than any other coastal area in the Philippines including at least 24 species listed as of conservation
concern under the CMS Convention and 16 species populations of the East Asian- Australasian Flyway occuring in
internationally important conservation numbers as defined by the Ramsar Convention. Hence, a target and indicator
for migratory waterbirds are included in the proposed shortlist. Waterbirds is an effective indicator of the state and
quality of wetland habitats and they are relative easy to monitor, e.g. as part of an expanded Asian Waterfowl
Census carried out by DENR-BMB and a number of specialized NGOs.

Table 10. Proposed shortlist of targets and indicators for ecosystem protection.
Objective
Safe, resilient and
adaptive Manila Bay
ecosystems and
communities

Indicator

Unit of measure

Target Value

Size, contiguity and percent cover
(for corals only) of critical habitats
●
●
●

Mangrove
Mud flats
Coral reef

Hectares
Hectares
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% Hard coral cover

> 33% hard coral cover

Protected marine and coastal areas

Hectares; % municipal
waters

15% of total municipal waters
are protected

Exploitation rate of dominant fish
catch

Exploitation rate

Less than 0.5 exploitation rate
for dominant catch species

Numbers of migratory waterbird
populations and of species of
international conservation concerns
at 2015 level

Changes in numbers
and populations of
migratory waterbirds
of international
conservation concerns

Number of internationally
important waterbird species and
populations maintained at 2015
levels
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The representativeness and measurability of the aforementioned indicators are suitable for application in the Drivers,
Pressures, State, Impact, Response (DPSIR) model which is used to guide short- to long-term planning and
programming of strategies in response to different scenarios. The indicators support this DPSIR intervention analysis
approach but requires information on the critical (minimal) area of a habitat that is required for the system to provide
the required supporting, provisioning, regulatory and cultural services.
Legislating regulations protecting and increasing coverage critical habitats, and reducing exploitation rate is seen as
important strategies necessary to improve ecosystem function. When sufficient area of these habitats are restored
and protected, these will translate to better ecosystem services benefiting coastal community (Figure 1).

Figure 1. The results chain matrix of ecosystem protection.
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4

Problem Analysis

4.1

Introduction and Definitions
The description of the base case is based on three main sources. The first source is the 2017 Philippine Country
Study for The Economics of Ecosystems and Biodiversity (TEEB) the second the MBSDMP Situational Analysis
Report on Fisheries and the third is the 2018 Wetlands International – IUCN Nl report Internationally Important
Waterbird Sites in Manila Bay, Philippines, These documents are considered as the most recent and comprehensive
reports on the state and trends of the Manila Bay ecosystem. In particular, the TEEB report was developed by a
broad team of experts who are considered as knowledgeable and well-connected to the state of the Manila Bay
environment.
At the level of study required to analyse the highly complex ecosystem of Manila Bay, numerous data gaps have
been identified. These gaps in knowledge have limited analyses at the process level. For example, relatively little
data and information is available on the community structure of organisms in the lower trophic levels and to a certain
extent, larger marine vertebrates for which the coastal waters of Bataan, Bulacan and southern Cavite can be
considered hotspots . Nonetheless, long term trends on habitat degradation, species loss and community shifts, at
least for the exploited species and for migratory waterbirds have provided strong evidence of negative ecosystem
change that needs to be addressed to ensure the ecological and socio-economic viability of Manila Bay.
For the ecosystem description and trend analysis, the report focused on habitats and indicator taxa for which
sufficient data and information are available and that together provide insights on the state of the ecosystem and the
effectiveness of interventions implemented through the years. Habitat is the physical environment in which a
population naturally occurs. Typically, habitats such as mangroves, seagrass beds, coral reefs or mudflats is shared
by a group of organisms either completely or partially as transient visitors. Habitats are expressed in size, physical
complexity, and connectivity within similar or different habitats through matter and energy flow. Through these
features, the ecological quality of the ecosystem could be evaluated. The Manila Bay ecosystem consists of multiple
habitats that are interconnected by material and energy exchange, facilitated by the biological components of the
system and the continuous water medium. Figure 2 presents the spatial distribution of the different habitats in Manila
Bay. In this iteration of the report, the ecosystem analysis was limited to the following habitats:

▪

▪

▪

▪

▪

▪
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Deep mud. This habitat type is the most extensive in Manila Bay. The habitat generally covers the central
part of the Bay, from depths, greater than 6m. It is predominantly muddy and the substrate is compact. The
habitat has low structural complexity with an almost uniform substrate relief.
Deep water sand. This habitat type covers the more exposed section of Manila Bay near the mouth, at
depths greater than 10m. Similar to Deep Water Mud, this habitat type is characterized by low structural
complexity, strongly predominated by a loose, sandy substrate.
Coastal shallow mud. This habitat type is relatively narrow, following the 0 to 2meter depth contour of
the bay. Sections of this habitat (near river outfalls) are characterized by highly variable salinity. The
substrate in this shallow corridor is predominantly compact and muddy with low structural complexity.
Mudflats. These areas are mostly intertidal and are thus subjected to daily water inundation and
exposure. Mudflats are located in sheltered sections of the bay, close to major river outfalls and within
rivers. Mudflats are also characterized by low structural complexity.
Mangrove forest. Possibly the most important coastal marine habitat in Manila Bay, mangrove forests
currently are present in patches of less than a hectare to tens of hectares. The root system of mangroves
increases the topographic complexity of this habitat types. The substrate type is muddy and compact.
Seagrass beds. No clear spatial data is available on the distribution and extent of seagrass beds in
Manila Bay. However, based on the TEEB report, seagrass beds are found in the municipalities of Malolos,
Bulacan; Orion and Mariveles in Bataan; Corregidor and Maragondon in Cavite, and LPPCHEA and
Freedom Island. Anecdotal accounts point to the abundance of these habitats in shallow, sheltered
sections of these areas with sandy-silt to sandy substrate.

FOCAL THEME REPORT | ECOSYSTEM PROTECTION
December 2018

▪

Coral reef. Coral reefs in Manila Bay are narrow and fringing, found mostly on the more exposed part of
the bay. Most of the reefs in Mariveles and Corregidor Island grew from an igneous rock base and is
structurally complex.

In terms of indicator animal taxa, birds and fish represent species that, because of their position at higher trophic
levels (i.e. higher in the food web), are generally considered good indicators of ecosystem quality. Furthermore, both
taxa are strongly dependent on the condition and extent of habitat coverage for refuge, sustenance and
reproduction. Birds are positioned at the higher trophic level and thus, significant positive or negative changes lower
in the food web should be reflected in the species composition and abundance of this group. The same is true for
carnivorous fish. However, for these taxa, the exploitation level could be directly accounted for since fishery is
historically, the main source of livelihood for local communities. Therefore, in spite of the incomplete data on all
levels of the food web is available, information on birds and fish provide significant insights on the condition of the
Manila Bay ecosystem.

Figure 2. Distribution of critical habitats in Manila Bay (2018). Location of seagrass beds were not included in the map due to lack
of available spatial information and their limited coverage.

4.2
4.2.1

Description of Historic and Present Situation
Terrestrial Ecosystems
Forests
As of 2015, the total forest area in MBA is 220,290 ha of which 134,156 ha are open canopy forests. The forest
ecosystems are concentrated in the Sierra Madre in the eastern ridges of MBA, Caraballo in the northern ridges, in
the mountains of Bataan, and islands of forests in Laguna and Pampanga. Mountains declared as natural parks or
forest reservations like the Bataan Natural Park, Mt. Arayat and the Makiling Forest Reserve in Laguna and part of
Batangas and the entire Sierra Madre are supposedly protected areas but are largely disturbed by human
activities. Most of this degraded forests are potential sources of sediments as the reduced forest cover makes the
soil vulnerable to soil erosion. Owing to the strategic locations of these forests, biodiversity, environmental
services, research, tourism and educational functions, their preservation and conservation is a paramount concern
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of agencies managing them. Extensive studies have been conducted to serve as baseline information or source of
knowledge for future use such as for continuous monitoring and evaluation purposes.
Studies of Bataan Natural Park reveal that majority of the deforested areas not under agricultural production are
grasslands dominated by Imperata cylindrica and Saccharum spontaneum. Large portion of grassland areas are
continuously burned to stimulate new growth of grasses for cattle grazing and to thwart secondary forest
succession. Furthermore, anthropogenic activities such as rattan extractions, collection of orchids and other
epiphytes, human leftovers, and some human trails continue to wreak havoc on the forests.
Mt. Makiling is also within Zone 2 of Manila Bay Basin. This is a forest reservation managed by the University of
the Philippines Los Baños (UPLB) that was recently declared as ASEAN Heritage Forest Park to serve as a
research laboratory for students and researchers, educational purposes, tourism and environmental services to
low-lying communities surrounding the forest. This mountain is also a protected area drained by several rivers
feeding waters into Laguna Lake. It is also an ideal facility for raising people’s awareness on environmental
protection being only 65 km away from the center of Manila.

Grassland
As of 2015 grasslands in the MBA is approximately 110,274 ha that are largely found in Nueva Ecija particularly in
Pantabangan and Carranglan. These grasslands are frequently burned especially during summer months that
makes the area vulnerable to soil erosion. Patches of grasslands are also found in Laguna, Rizal, Tarlac, Bataan
and Cavite that are not burned aa frequently as the grasslands in Nueva Ecija but still these areas are also prone
to soil erosion. Putting Lupa, Calamba City Saccharum spontaneum dominates on the ridge and shallow
depressions. Small patches of cogon (Imperata cylindrica) are found on ridge tops and along the trail. In
Nagtalaok-Saimsim, Pennisetum purpureum, Rootboellia exaltata, Setaria palmifolia, and Paspalum conjugatum
are the dominant group.

Agroecosystems
In 2015 there were about 778,000 ha of agricultural areas of which 611,000 ha are planted to perennial crops and
12,500 ha are located in areas with slope of at least 30%. These areas are likely sources of agricultural organic
and chemical wastes that find its way to rivers, lakes and marine areas. Upland cultivated areas are known to
mostly suffer from soil erosion due to improper farming practices.

Wetlands
Candaba swamp which is about 32,000 ha is the largest inland wetlands in the MBA. Its main function relative to
Manila Bay is to serve as detention area that receives stormflows from the upstream watershed areas of the
Pampanga River Basin during the rainy season. It helps regulate the cascade of stormflows from upper Pampanga
River Basin and filters sediments as well. However draining of Candaba swamps for residential and other uses
likely degrades its ecosystem functions that could have impacts on the coastal and marine ecosystems in Manila
Bay.

Wildlife
Numerous terrestrial wildlife also inhabit various areas within the Manila Bay watershed. Wildlife distribution
summarized in this report (Appendix 1) were based on the available data from the Synopsis of Philippine Mammals
and IUCN, and their status is based on the IUCN Red List Database. A total of 63 mammal species were recorded
in major provinces in the Manila Bay watershed. Overall, 26 species were considered to be endemic. There were
26 resident mammals species while one was determined as an introduced species. In total, 62% of the species
listed were classified as Least Concerned while 11% were classified as Vulnerable, 8% are considered as NearThreatened, and 4% were under the Endangered species list. For the avifaunal group, there were a total of 131
bird species recorded within the Manila Bay watershed. Among these, 97 were considered as endemic, 4 were
Near Endemic, 1 was introduced species, 15 were migratory, 4 were placed under rare/accidental species, 13
were resident species and 1 was a Extirpated species. Overall, 48% of these birds were classified as Least
Concerned, 26% were Near-Threatened, 9% were vulnerable, 5% were Endangered, and 3% were categorized as
Critically Endangered species. Among these critically endangered species is the Philippine Eagle (Pithecophaga
jefferyi). Lastly, there were 7 amphibians and reptile species that were part of the threatened species list based on
the 2017 CITES data of the DENR-BMB. These include the endemic Philippine Crocodile (Crocodylus
mindorensis), Asian Giant Softshell Turtle (Pelochelys cantorii), Philippine Cobra (Naja philippinensis), Gray’s
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monitor lizard (Varanus olivaceous), Marbled Water Monitor Lizard (Varanus marmoratus) and Sail-fin Lizard
(Hydrosaurus pustulatus).

4.2.2

Coastal and Marine Ecosystem
Except for seagrass beds, the occurrence of important marine and coastal habitats have been spatially delineated
for the base year 2015 and for 2018. Except for coral reefs and mangroves, majority of the habitats in the bay are
characterized by low complexity sand and muddy substrate. Through the years, the extent and condition of these
habitats have degenerated, resulting in impaired ecosystem function and ecosystem services. The current
productivity have declined because of its continued degradation and unsustainable extraction of resources,
ultimately affecting overall biodiversity of the area.

Mangroves
Mangrove forests used to abound along the coastal areas of Manila Bay. However, these have been decimated
and fragmented, from approximately 54,000 ha in the beginning of the 20th century, only 680 ha remain in 2016
(excluding the 50 hectares in Ternate, Cavite) (TEEB Philippine Country Study 2017; Wetlands International –
IUCN Netherlands 2018). This is nearly 99% decimation of mangrove forests in the bay. This decline is strongly
attributed to overexploitation of coastal dwellers, aquaculture, and conversion to agriculture, salt ponds, industry
and settlements. In Abucay, particularly, most of the mangrove forests had been converted into fishponds for
bangus culture (Plate 1). Human induced pollution and logging for fuelwood also contributed to mangrove loss in
Manila Bay. It was also reported that pest infestation and lahar suffocation contributed to the decimation of
mangrove areas in NCR and in Pampanga.
The eventual loss of this valuable natural resource disrupt vital ecological functions of marine organisms, including
their breeding and spawning. Mangrove act as reservoirs and habitat for a wide range of aquatic and other marine
species, mangrove ecosystems also provide nesting for migratory birds and feeding areas to other commercially
important fishes and invertebrates. They also serve as a natural buffer and protective barrier from strong wave
impacts and coastal erosion and siltation.
Recently however, an overall increasing in mangrove area was observed in Manila from 2015 to the present. This
expansion in mangrove coverage was attributed primarily to replanting efforts of the DENR and LGUs. Table 11
presents a summary of mangrove area estimated from satellite imagery and archived reports. In 2015, only 382
hectares of mangrove remain (Balbuena KJA and Tabong ES 2015). This increased to more than 600 hectares in
2016 (TEEB Philippine Country Study 2017; Wetlands International – IUCN Netherlands 2018, 680 ha; AZRL
2018, 619.64 ha). The increase in mangrove area coverage were attributed to reforestation efforts conducted
inland, along abandoned and operational fish pens (Plate 2). This was consistent across municipalities. However,
decline in mangrove areas were still observed in 3 of the 21 municipalities assessed. Mangrove areas continue to
disappear in the municipalities of Limay and Pilar in Bataan, and Masantol in Pampanga. Nonetheless, the
significant net gain of mangrove cover in the last 3 years is a positive sign for the Manila Bay ecosystem
considering the importance of this habitat.

Mudflats
The historic area of mudflats is not known, but must have been substantial in the Pampanga flood plain and other
river mouths. However, consistent with mangroves, only a small percentage of the original mud flats remain at
present. Currently, only 1,343 hectares of mudflats remain (TEEB Philippine Country Study 2017; Wetlands
International – IUCN Netherlands 2018). Mudflats in Manila Bay were decimated primarily through land conversion
(Figure 3). Interestingly, contributing to this loss are mangrove restoration efforts sponsored by the government
and private organizations. It has been reported (i.e., BFAR, DENR, LGUs and NGOs) that substantial mudflat
areas were planted with mangroves in support of the DENR’s National Greening Program. The loss of these mud
flats have significant ramifications to fish, invertebrates and birds, both resident and migratory It also has
implications to local fisherfolks with non-vertebrate fishery livelihoods.
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Plate 1. Mangrove forests converted into fishponds
in Abucay, Bataan

Plate 2. Intact mangrove forests as tourism site in
Balanga City, Bataan.

Figure 3. Overlaps of fish corrals with mangrove and mudflat ecosystems in Manila Bay. Land conversions for fisheries
decimated a large sections of mudflats and mangroves.

Seagrass community
Seagrass community remains to be one of the major coastal ecosystems occurring in shallow, near-shore coastal
waters, which are sheltered from high wave energy, and in estuaries and lagoons. Housing seagrass epiphytes
and abundant detritus, seagrass beds are highly productive and can support large quantities of commerciallyimportant organisms. Unfortunately, almost 30 to 50% of seagrass habitat has been lost to heavy siltation and
coastal development. Although no data on seagrass loss is available for Manila Bay, it is expected that a
significant percentage of this habitat has been lost due to sediment deposition and reclamation activities. Major
sediment sources in Manila Bay, including improper mining, agriculture, and poor forestry management, is
expected to have caused notable loss of seagrass beds in the bay. Excessive sedimentation can physically
smother seagrasses or cause extreme water turbidity, thereby impairing photosynthesis and killing of filter feeders.
Furthermore, encroachment by land reclamation has reduced seagrass habitat. The dredging and filling processes
have disturbed the bottom and removed areas for seagrasses to grow. Shrimp farming and fishing in the bay have
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displaced several hectares of seagrass beds and mangroves. Another major and long-term threat comes from
coastal eutrophication, and runoff containing excessive nutrients from fertilizers or sewage that promotes harmful
algal bloom, which can then interfere with light passage and shade the seagrasses at the bottom. Lastly, similar to
mudflats, it has also been reported (i.e., BFAR, DENR, LGUs and NGOs) that seagrass beds were also planted
with mangroves as part of the DENR’s National Greening Program (Plate 3).
Table 11. Change in mangrove area cover from 2015 to 2018 (Source: Balbuena KJA and Tabong ES 2015; Bulacan Provincial
Development and Physical Framework Plan; PEMSEA State of the Coasts Report - Cavite; Pampanga 2014-2020
Development and Framework plan).
Province
Bulacan

Municipality

Expansion Area

42.1

32.72

Inland mangrove sites, along fish pens

Hagonoy

6.03

45.71

39.68

Inland mangrove sites, along fish pens

Obando

17.8

51.15

33.35

Inland mangrove sites, along fish pens

1.8

119.79

117.99

Inland mangrove sites, along fish pens

Bulakan

38.9

84.03

45.13

Inland mangrove sites, along fish pens

Bacoor

0.26

23.54

23.28

Developed mangrove forests in Bacoor City

Kawit

13.06

21.79

8.73

0.99

101

100.01

31.02

32.69

1.67

Inland mangrove sites, along fish pens

Tanza

6.50

5.08

1.42

Urban development

Rosario

3.00

8.66

5.66

Developed mangrove forests in Rosario

Abucay

29.89

22.9

6.99

Coastal mangrove

Balanga

26.07

45.31

19.24

Coastal mangrove

Limay

0.9

0.138

-0.76

Coastal mangrove

Orani

42.28

84.26

41.98

Coastal mangrove

Orion

13.79

21.66

7.87

Coastal mangrove

Pilar

14.03

12.29

-1.74

Coastal mangrove

Samal

13.55

10.42

3.13

Coastal mangrove

Lubao

18.29

14.35

3.94

Plantation, Inland mangrove along fish pens

Sasmuan

86.23

26.77

59.46

Plantation, Inland mangrove along fish pens

Masantol

8.40

9.39

-0.99

Plantation, Inland mangrove along fish pens

Noveleta

Pampanga

Difference
(has)

9.38

Cavite City

Bataan

2018
(has.)

Malolos

Paombong

Cavite

2015
(has.)

Inland mangrove sites, along fish pens
Developed mangrove forests in Cavite City
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Plate 3. Mangrove seedlings planted on a mixed seaweed and seagrass bed in Pamarawan, Bulacan. (Photo by Arne Jensen).

Coral reefs
Distribution of coral reefs inf Manila Bay remain limited in the more exposed section of the Bay, in the provinces of
Bataan and Cavite. Overall coral reef area in the bay was conservatively estimated at 609.78 hectares. Deep reefs
(>10m) was not included in this estimate. These reefs mostly fringe mainland Bataan and Cavite, and Corregidor
island. Because of their proximity to land, majority of the reefs in Manila Bay exists in a generally disturbed state. At
least in the reefs of Mariveles, reefs were exposed to high sedimentation, nutrient flux and intense competition from
dense algal growth. Furthermore, illegal fishing activities result in the destruction of the three dimensional coral reef
structure. Like other coastal habitats in the bay, the decline in coral reef health and the loss of its structural
complexity resulted in the loss of habitats for fish, crustaceans, and other marine species. This translates to reduced
fishing production, tourism potential, and physical protection offered by this ecosystem. In spite of this, hard corals
continue to thrive and recruit on the rocky substrate of the area. At least in 2013, hard coral cover in selected reefs in
Mariveles remained above the Indo-Pacific average of 22.1% (Bruno and Selig, 2008). Furthermore, numerous hard
coral genera were found thriving in these fringing reef (Table 12).

Table 12. List of hard coral genera identified in the fringing reefs of Mariveles and Corregidor Island (2013).
Family

Genus

Family

Genus

Acroporidae

Acropora

Faviidae

Platygyra

Astreopora

Fungiidae

Ctenactis

Montipora

Diaseris

Leptoseris

Fungia

Pachyseris

Lithophyllon

Pavona

Podabacia

Dendrophylliida
e

Turbinaria

Psammocorra

Euphyllidae

Euphyllia

Helioporidae

Heliopora

Galaxea

Lobophylliidae

Acanthastrea

Agariciidae

Faviidae
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Family

Faviidae

Genus

Family

Genus

Echinopora

Lobophyllia

Favia

Mycedium

Favites

Symphyllia

Goniastrea

Milleporidae

Millepora

Hydnophora

Pleisiastreiidae

Plerogyra

Leptoria

Pocilloporidae

Pocillopora

Merulina

Seriatopora

Montastrea

Stylophora

Oulastrea
Oulophyllia

Poritidae

Goniopora
Porites

Pectinia

The protection of the shallow coastal habitat of the bay is critical to fisheries in Manila Bay. These habitats provide
refuge, feeding and breeding grounds to a diverse aggregation of fish. As such, majority of the fish caught in the bay
were on the coastal waters of Pampanga, Bulacan and Metro Manila (Figure 4).

Figure 4. Fish distribution in Manila Bay in 2014 – 2015 (Trawl and Landed Catch). (BFAR 2012-2015 Accomplishment Report

4.2.3 Fisheries
Manila Bay is the oldest traditional fishing ground of the country and one of the most heavily exploited (Silvestre et
al., 1987; Alino, n.d.). In the last 30 years, papers have been published reporting an increasing trend in fisheries
exploitation, declining productivity, increased pollution, biodiversity loss and widespread ecological damage of Manila
Bay (i.e., Muñoz, 1991; DENR et al. 2015; Santos et al., 2017). These factors have negatively impacted fish
population in the bay and contributed significantly to its current state.
The deep embayment, shallow and muddy nature of the bay combined with its economic location has made the area
suitable for both capture fisheries and aquaculture. Since the bay is located close to the largest population center of
the country, fishing effort through the years has significantly intensified, as reflected in the increasing number of
fishermen and boats per kilometer of the bay’s coastline. In 1987, there were only 70 fishermen per kilometer of
coastline in Manila Bay. This increased to 253 in 1993 to 11,025 in 2017. Consequently, the number of boats per
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kilometer of coastline increased from only 74 in 1980 to 3,659 in 2017 (PEMSEA and MBEMPTWG-RRA 2004). Fish
corrals have also proliferated in the shallow sections of the bay, usually in deep embayment along mudflats and
estuaries.
Furthermore, the fish stocks of Manila Bay have been severely depleted. Maximum sustainable yield estimated for
Manila Bay from 1948 to 1984 was placed at a range of 13,000 to 20,000 metric tons per year (Silvestre et al. 1987;
PEMSEA and MBEMPTWG-RRA 2004). This figure was believed to have already been achieved in the 1980’s
(Bureau of Agricultural Statistics, 2007; PEMSEA and MBEMPTWG-RRA 2004). During this period, it was also
observed that more than 60% of the demersal fish biomass recorded in 1947 was lost. Overexploitation peaked in
2015 where only 10.4% of the stock estimated almost 70 years ago was lost (Table 13). As expected, a steady
decline in catch per unit effort (CPUE) was recorded even with the introduction of more efficient trawl gears and high
opening trawlers in the 1970’s (PEMSEA and MBEMPTWG-RRA 2004) (Table 14). As early as the 1990’s, fishing
efforts in Manila Bay was estimated to be higher compared to the fishing effort needed to produce the maximum
yield (PEMSEA and MBEMPTWG-RRA 2004). These all point to severe overexploitation of the stock, particularly the
commercially caught species in the bay (Figure 5). Compounding this is the reduced demersal fin-fishery production
and the increasing relative abundance of invertebrates caught through time. Catch composition in the bay has shifted
(Figure 6), marked with the loss of economically important species and large mature individuals. As such, the
economic value of fisheries, at least for demersal fishes in Manila Bay, has significantly decreased.
Table 13. Demersal stock density of Manila Bay (Bendano et al., 2017)
Year

Stock Density (t/km2)

Relative Density

Source

1947

4.61

100

Warfel and Manocop, 1950

1968-1972

1.71

37.1

Silvestre et al., 1986

1993

0.47

10.2

MADECOR, 1995

2014

0.32

6.9

BFAR-NFRDI, 2017

2015

0.48

10.4

BFAR-NFRDI, 2017

Table 14. Catch per unit effort and % composition of trawl surveys in Manila Bay (BFAR 1995)
Year

CPUE

Composition (%)

(Kg/hr.)
1947

44.0

1948

45.8

1957

16.2

1958

13.3

1959

12.2

1960

15.7

1961

13.6

1962

16.3

1966

14.0

1970

61.8

1971

37.4

1983

Fish

Invertebrates

81

19

96

4

91

8

27.9

80

20

1986

14.0

36

64

1993

10.0

75

25
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Figure 5. Exploitation rate (E) values of commercially important fish stocks in Manila Bay from 2014 to 2015 (Santos et al. 2017).

Figure 6. Relative abundance and catch composition grouped into fish families, from two trawl surveys in Manila Bay conducted
in 1947 and 1993 (BFAR, 1995).

More importantly, the disappearance of large, mature individuals and the predominance of immature individuals in
the catch composition (Figure 7) is a sign of recruitment overfishing occurring in the bay. In this setting, the
spawning parent stock density is reduced. Consequently, this impairs the ability of the stock to replenish and
depletes it through time. Furthermore, the substantial reduction in larger size classes results in less production of
eggs and larvae, which worsens fish stock status. Also contributing to recruitment overfishing is the destruction of
important nursery habitats and the establishment of fish corrals in the shallow mudflats of Manila Bay. Fish corrals

Page 36

placed in dense aggregation in the shallow mudflats, macrophyte beds and nutrient rich estuaries of Manila Bay
ensure efficient capture of sheltering, feeding and spawning fish.
Aside from capture fisheries, aquaculture has been intensely practiced in Manila Bay. Fish ponds and floating fish
cages have increased notably in the bay. Corresponding to this increase is the decimation of critical coastal
habitats (i.e., mudflats and mangroves), eutrophication, biological pollution and the heavy metal introduction into
the waters of Manila Bay as a result of irresponsible aquaculture practices.

Figure 7. Relative abundance of mature and immature commercial fish caught in Manila Bay.

All evidence points to the imminent collapse of capture fisheries in Manila Bay under the business-as-usual scenario.
However, with the implementation of cross-cutting management strategies which aim to improve the overall physicochemical and biological state of the bay, the sector with the most marginalized members will have a chance to be
included in the projected economic growth in the region. However, this will come only after fishing pressure is
significantly reduced, the water quality condition of the bay is improved, and the important coastal marine habitats
are restored.

Human Population and Overexploitation of Fishery Resources
The rapid increase in population and industrialization within the Manila Bay region has also deteriorated its water
quality, causing episodic hypoxia and phytoplankton blooms, both of which are manifestations of eutrophication.
The increased organic load in the bay and the consequent prolonged oxygen depletion in eutrophic systems can
cause detrimental effects in aquatic ecosystems and drastic changes in bottom DO concentration. The large number
of ships and maritime activities at the North and South Harbors, plus the presence of an oil terminal and the
discharges from industries along the rivers caused high frequencies of oil spills in Metro Manila.
Subsidence and groundwater extraction by dependent communities are also potentially problematic situations. The
rate of subsidence estimated from the emergence of water wells and changes in flood levels due to high tide caused
more frequent and higher floods during the rainy season that takes longer to subside. As a result, roads and houses
have been raised more than once in the past few years, and agricultural lands have been transformed into
agricultural ponds.
The uncontrolled growth in the human population within the bay area has inevitably created greater demand for food,
which presumably led to the decline in fish population observed in the trawlable demersal biomass. Low fish yield,
particularly the composition of species caught, and the decrease in finfish population, which resulted to a
corresponding decrease in the relative abundance of demersal invertebrates, have been observed in the bay. Some
usually large commercial species, like snapper, sea catfish, and mackerel have notably decreased, and turbot and
lactariid have disappeared. Another quantitative evidence of fish decline was the relative shortness and high
exploitation of abundant species. Fishing pressure has led to the disappearance or reduction of fish population.
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Fishes were easily caught, thereby leaving no chance to grow at a harvestable size. Excessive fishing and the
eventual decline of mature fish populations have caused some fishes to complete their life cycle, with more being
caught while juvenile.

Invasive Species and Their Impacts

Ordoñez et al. (2014) published an article on the occurrence of invasive black-chin tilapia Sarotherodon
melanotheron (Ruppell, 1852) in the coastal waters of Manila Bay and in the river tributary of Hagonoy, Bulacan. S.
melanotheron has been reported to occur in Taal Lake and Laguna de Bay in the Philippines, in the freshwater
reservoirs in Hawaii, and in freshwater springs in Florida. With its wide salinity tolerance and carnivorous nature, S.
melanotheron had negative impacts as local farmers claimed that it preys on the larvae or juveniles of farmed
species seeded in the area, including milkfish (Chanos chanos), tilapia (Oreochromis spp.), and possibly giant tiger
shrimp (Penaeus monodon) and/or white-leg shrimp (Litopenaeus vannamei). In the nearby province of Bulacan and
Bataan, the invasive species has caused a decrease in fish catch due to competition of food resources. It has been
harvested and sold at a relatively cheaper price since it has not been well accepted by consumers due to its small
size and unappealing taste. The introduction of this invasive species poses a serious threat to the livelihoods and
ecosystems in the Manila Bay area, similar to the infestation of janitor and knife fishes in Laguna de Bay.

Migratory Waterbirds
Following the technical report “Internationally Important Waterbird Sites in Manila Bay, Philippines” by Wetlands
International and IUCN NL (Jensen, A.E. 2018) Manila Bay, especially its northern section from Manila to Bataan,
hosts the largest congregation of coastal waterbirds in the Philippines. Overall the number of waterbirds present in
Manila Bay during mid-winter, is from around 171,600 to 208,600 individuals.
At least 90 waterbird species, or about 60%, of all waterbird species found in the Philippines occur in Manila Bay. Of
these, more than 62%, or 64 are the migratory and are not breeding in the Philippines. Most waterbirds are found in
Pampanga (46.4%), Bulacan (25.0%) and Bataan (17.1%). NCR (Metro Manila) and Cavite combined host around
11.5% of the birds. More species and populations are dependent on shallower foreshore areas and mudflats
including those found in ecologically intact, drained fishponds (Egrets and Herons, Shorebirds, Gulls and Terns).
Moderately water-filled fishponds attract Egrets, Herons and Terns, while only the mangrove stands are important to
Egrets and Herons among the migratory waterbirds (Table 15).
Table 15. Main habitat preferences by migratory waterbirds in Manila Bay (Wetlands International and IUCN NL, Jensen, A.E.
2018) .
Family

Foreshore areas

Mudflats
(coastlines and dry
fishponds)

Egrets and Herons

ü

Larger shorebirds

X

Smaller/ medium-sized
shorebirds

X

Gulls

X

Terns

X

Fishponds

X

Mangroves

X

X

X

Following criteria used to consider site inclusion under the Ramsar Convention on Wetlands of International
Importance, 70-85% or about 145,000 waterbirds of 16 species congregate in Manila Bay during mid winter months
in numbers of international importance. These internationally important congregations are concentrated in six
geographical areas located north of Metro Manila, two areas in Metro Manila and one area in Cavite. In addition, the
Bay hosts 24 migratory waterbird species are listed under the Convention of Migratory Species as needing
conservation and management through international agreements. In addition 12 waterbird species are considered
globally threatened or near threatened with possible extinction risks. All the species mentioned above occur within
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proposed reclamation areas and a new airport area north of Manila. For distribution of migratory waterbirds, see
Figure 8.

Figure 8. Distribution of waterbirds in numbers of international importance in Manila Bay. Source: BFAR 2015a, Wetlands
International and IUCN NL – Jensen, A.E 2018; Bendano et al., 2016

Some species occur in extraordinarily high percentages of the East Asian-Australasian Flyway waterbird population.
Of the 16 waterbird species occurring with more than one percent of the flyway population, 12 species occur with
more than 30% of the overwintering Philippine populations in Manila Bay. It is particularly notable for Long-toed Stint
(91.9%), Black-headed Gull (86.8%), Pacific Golden Plover (85.1%), Whiskered Tern (73.9%), Kentish Plover
(49.9%), and Red-necked Stint (46.3%). Compared to the known flyway populations Manila Bay host at least 53,000
Whiskered Terns (26.8%), 19,000 Pacific Golden Plovers (19.2%), 6,800 Black-winged Stilts (6.9%) and 5,200
Kentish Plovers (5.3%). These figures underscore the international importance of Manila Bay and highlights the
extraordinary responsibilities of the Philippines to safeguard these critical populations and their habitats.
The trend in waterbird population development over a period of 15 years since 2003 in three sampling sites in
northern Manila Bay and two sites within Metro Manila show a total increase by more than 80%, from around 34,100
to 61,600 waterbirds measured as the average difference in five-year intervals. The increasing population is found in
the northern portion of the Bay while the wetlands in the Manila area are suffering substantial population declines; in
the LPPCHEA Ramsar site as much as 90%.
There are different population trends of the different waterbird species. Analysis of 18 internationally important
species populations, shows declining populations of at least 11 species or about 60%. Of these are two egret
species, one tern species and eight shorebird species depending on the declining mudflat areas in the Bay. While no
populations are stable, six other species populations are increasing; they largely represents more opportunistic
wetland species that also can utilize the expanding fishpond habitats at Manila Bay.
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Aquaculture
Brackish water fish farming is the most common type of aquaculture employed by fish farmers in the provinces
around Manila Bay (DENR-MBCO, 2015). Fish ponds, fish cages and shellfish growing areas were established in the
shallow, nutrient rich near-shore waters of the bay providing livelihood to the numerous coastal residents of the bay.
Milkfish, tilapia, mud crabs, shrimp, prawn, oysters and mussels are the commonly cultured organisms in the Manila
Bay area (DENR-MBCO, 2015).
Aquaculture has notably increased in the last decade (Figure 9 and 10). Despite this, production volume fluctuated
and showed an overall decrease in 2014 in four of five provinces bordering Manila Bay province (DENR-MBCO
2015). Several factors have contributed to this decline the most important of which includes the deteriorating water
quality in this section of the bay, habitat destruction and land reclamation (PEMSEA-MBEMP TWG-RRA 2004).
In a business-as-usual scenario, aquaculture in the bay face decline. The continued unplanned establishment of
aquaculture areas and poor aquaculture practices would continue to significantly contribute to the deterioration of
Manila Bay’s water quality (Opinion and Rana, 2016) resulting to slower growth or even death en masse of the
cultured organisms in extreme conditions. Worse, increased public awareness on the implications to human health of
pollutants in the cultured products would lower the market demand for these products. Furthermore, the decimated
and currently fragmented coastal marine habitats where wild stocks for culture are obtained will continue to degrade
with increasing pressure for the establishment of pond and fish cage areas. Lastly, offshore aquaculture area is
predicted to decline in the face of the proposed reclamation areas in the bay. Targeted areas for reclamations in
Manila Bay are known fishing and aquaculture areas. However, with management interventions, aquaculture
production could be sustained by good aquaculture practices, introduction of ecologically friendly fisheries
technology and coastal habitat rehabilitation.

Figure 9. Manila Bay aquaculture production (– – – –) and estimated production value ( ) from 2005-2014 (BFAR, 2005-2014, as
cited by Bayate, 2016).
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Figure 10. Volume and value of aquaculture in Manila Bay
from 2004 to 2016

Best Practices on Aquaculture Production
The success of the sustainable implementation of aquaculture practices requires proper management anchored on
the profound understanding of the culture environment and other biological processes involved in its operations.
The effects of aquaculture pollution in Manila Bay can be mitigated through the establishment of standardized
GAqP or Good Aquaculture Practices for each aquaculture species, where the allowed and standard amount of
fertilizers, pesticides, limes, feeds, and other inputs are identified to prevent unnecessary application that could
lead to contamination.
As part of the Philippines’ commitment to the Association of Southeast Asian Nations’ (ASEAN) Roadmap for
ASEAN Community 2009-2015, the Philippine National Standard (PNS) on the Code of Good Aquaculture
Practices (GAqP) was developed to enhance intra- and extra-ASEAN trade and long-term competitiveness of
ASEAN food, agriculture, and forestry goods and services. The Code encompasses various components of
aquaculture from establishment to sustainable management, including specifications for siting and design,
guidelines for facilities and sanitation, water use, farm management, drugs and chemical use, and feeds and
feeding, as well as the need for areas suitable for keeping dead or ill animals and disease control. It also covers
harvesting and transport concerns, biodiversity maintenance, handling and fasting issues, and labor and
community matters.
In Singapore, the Agri-Food & Veterinary Authority has formulated the Good Aquaculture Practice for Fish Farming
(GAP-FF). Based on the concept of Hazard Analysis of Critical Control Points (HACCP) and other quality
management principles, these guidelines would direct fish farmers and monitoring agencies on safe and quality
fish farming. It put emphasis on 1) farm structure and maintenance, 2) farm management, 3) farming and
packaging practices, 4) fish health management, 5) farm environment, and 6) human health and safety at work.
They also put into place monitoring, evaluation, and control measures for verification procedures to prompt any
corrective actions accordingly, all of which are complemented with proper communication and extension services,
as well as training of staff and owners for good farm practices and management.
On the national level, the Philippine government can ensure that fish farmers and their respective production and
operations are well supported by providing adequate market infrastructure facilities and services, such as farm-tomarket roads, fishing ports, processing plants, ice plants, and cold storage facilities. Seminars and trainings should
then be conducted to capacitate the local government and community on environmental-friendly techniques on
farming, such as the use of biofilters and biomanipulators, reservoirs and settling ponds, and closed recirculation
systems to lessen aquaculture pollution and its consequences. IEC materials (brochures, posters, manuals, and
leaflets) which contain the guidelines on the effective implementation of GAP can be created and distributed to the
farmers.
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Impact on Ecosystem Services
The coastal marine ecosystem of Manila Bay is a mosaic of habitats that provides support and refuge to a diverse
aggregation of organisms. This rich environment directly or indirectly benefits a wide range of stakeholders in the
region via ecosystem services it provides. Based on different valuation studies, monetization of ecosystem
services provided by mangroves, mudflats and coral reefs is considerable (Table 16). Even in this decimated and
fragmented state of habitats in the bay, the provisioning, regulating and cultural services still accounts roughly 5
to 10 million dollars per year. This is considerable and more importantly, benefits more the marginalized sectors pf
society living near the coast of the bay.
Through time, the unregulated, multiple use of the ecosystem have resulted to habitat destruction, pollution,
increased freshwater and sediment flux from land to sea, and the overexploitation of biological resources. As a
result, ecosystem function and the services provided by the bay have declined or worse, are lost in certain areas. It
is clear from the wealth of ecosystem data collected from Manila Bay that the ecosystem has been severely
compromised across the different categories of ecosystem services. This has undoubtedly made the part of the
population strongly dependent on resource capital unable to break free from poverty.
Table 16. Valuation of ecosystem services from literature.
Ecosystem

Service

Value

Reference

Mangrove

Provisioning
Forestry

42 USD/ ha/ yr

Christensen, 1982, as cited by UNEPTEEB (2017)

Construction Mats

2 USD/ ha/ yr

T. Balague (TEEB PCS Team), as cited
by UNEP-TEEB (2017)

Carbon Sequestration

31 USD/ ha/ yr

Nordhaus, 2015, as cited by UNEP-TEEB
(2017)

Storm Damage Protection

308,000 USD/ ha/ yr

Serino et al, 206, as cited by UNEP-TEEB
(2017)

7.7 USD/ yr

Arapoc, 2009, as cited by UNEP-TEEB
(2017

Conservation values for
Barangay Tambo

34,258 USD/ yr

Arapoc, 2009, as cited by UNEP-TEEB
(2017

Conservation values for
Paranaque

516,000 USD/ yr

Arapoc, 2009, as cited by UNEP-TEEB
(2017

Provisioning

26.4 USD/kg/ha/yr

UNEP-TEEB (2017

Sediment retention

1 USD/ton/yr

UNEP-TEEB (2017

Nutrient (waste) filtering service

39,144 USD/ha/yr

UNEP-TEEB (2017

Storm drainage protection

10,000 USD/yr

UNEP-TEEB (2017

Carbon Sequestration

30.95 USD/tCO2/ha/yr

UNEP-TEEB (2017

Bird watching

1 USD/yr

UNEP-TEEB (2017

Biodiversity

1 USD/yr

UNEP-TEEB (2017

480 USD/ha/yr

White, 1987; White and Savina, 1987;
White 1989

Regulating

Cultural Services
Birdwatchers value

Mudflats

Regulating

Cultural Services

Coral Reefs

Provisioning
Regulating
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Ecosystem

Service

Value

Reference

Coastal protection

50-250 USD/ha/yr

Cesar, 1996

Biological and Habitat Function

12 USD/ha/yr

Constanza et al. 1997

Table 17 shows the summary status of the four extensive marine ecosystems and the level of service they provide.
There is insufficient information to evaluate the seagrass and the deep subtidal muddy ecosystems. However,
these habitats were also considered as degraded due to its notable decline in area covered, the existing eutrophic
conditions of the coastal waters and the reported oxygen depletion in soft bottom habitats. Overall, the ecosystems
assessed were considered degraded and most ecosystem services have significantly declined in value based on
historical data sets. However, lack of current studies conducted on these habitats limits proper evaluation of
ecosystem services.
It is recommended that, an expanded and strategic rehabilitation of these ecosystems be conducted. Furthermore,
future research should take into account experiments designed to answer questions on ecosystem service.
Monitoring activities should be revised, and tailored to measure parameters that would serve as good indicators of
ecosystem service. The current set of monitoring data is not geared towards valuing ecosystem services, but
rather estimating the overall community health of the system and how it changes through time. The lack of
appropriate, quality data is not unique in this situation but is a universal problem encountered in evaluating
environmental situation in developing countries (Yap 1990). Hence, it is important to treat this report as a living
document and that re-evaluation of ecosystem services be conducted regularly in the future, where more
appropriate monitoring data could be fed in the analysis.
In spite of its generally degraded state, the critical habitats of the Manila Bay ecosystem remain capable of
providing important ecosystem services. The productivity of the bay still sustains the bay’s fishery while the coral
communities near the mouth of the bay remains diverse. Furthermore, as a testament to the bays productive
mudflats, the bay remains as an important feeding and resting area of 115 threatened migratory birds.
Table 17. Estimated trends in ecosystem services of critical Manila Bay habitats (2018). Table was formatted based on the
Ecosystem Service Report of European Environment Agency (2010).
Group
Provisioning

Regulating

Ecosystem Service

Mudflats

Coral Reef

Mangrove
patches

Raw Materials

x

=

x

Food (Fish, Shellfish, crustaceans)

x
=

x

Coastal Protection
Nutrient Cycling

x

=

x

Substrate stabilization

x

=

x

Biological Productivity

x

Nursery of Fish, shellfish, etc.

x

Coastal
Waters

x
=

x

Carbon Sequestration
Water Regulation

Culture

Water Purification

x

Recreation

x

x

Tourism

x

x

Cultural Heritage
Habitat/ Supporting
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Habitat

x

x

Biodiversity

x

x

Nursery of fish, shellfish, etc.

x

=
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4.2.4 Protected Areas
National Integrated Protected Areas System and Municipal Protected Areas
The National Integrated Protected Areas System (NIPAS) is a state policy that aims to protect and maintain natural
biological and physical diversities of the environment notably areas with biologically unique features, to sustain
human life and development, as well as plant and animal life. In Manila Bay, two areas were placed under the
Expanded NIPAS law (2018) to ensure that critical ecosystems functions will be performed in these areas, and
areas adjacent to them. These areas include:
●
●

The Las Piñas - Parañaque Critical Habitat and Ecotourism Area or LPPCHEA; 182 hectares (Figure 11).
The Sasmuan Bangkung Mapalad Critical Habitat & Ecotourism Area or SBMCHEA (894 hectares) located in
the Pampanga delta (Pasac River outfall) is a proposed protection area. It is unclear however, under which
law or regulation the protection status is granted (Figure 11).

Aside from nationally declared protected areas, local government units have also identified critical areas and
legislated their protection. These areas include:
●

●

Balanga City Wetlands. The protected area is located in the coast of Bataan and was designated as birdfriendly zone under the City Resolution No. 101-2010. The area has an the increasing number of migratory
bird flocks in various mangrove habitats (Figure 11).
Barangay Tortugas Critical Habitat is located in Balanga City, Bataan was declared as critical habitat under
the City Resolution No. 34, Series of 2010. This area is visited by various birds and marine organisms. The
mangrove and mudflat areas serve as breeding and feeding ground especially for migratory birds during
migration season which last from March to September (Figure 11) (PEMSEA, 2017).

These NIPAS and municipal protected areas are critical mangrove and mudflat areas used by migratory birds as
feeding and roosting grounds. Except for Brgy. Tortugas, local government saw the strong potential of the areas as
ecotourism sites other than a biodiversity hotspots.
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Figure 11. NIPAS sites and established marine protected areas in Manila Bay. Marked in yellow are identified high density
feeding and breeding grounds of migratory birds in Pampanga and Bulacan.

Marine Protected Areas
According to the Philippine Marine Protected Area (MPA) database3 hosted by University of the Philippines
Diliman, there are five MPA’s in the Manila Bay Plan Area (Table 18; Figure 11), mostly in the Bay’s entrance from
the West Philippine Sea. Except for LPPCHEA, the remaining protected areas were established at the municipal
level. It is noticeable that majority of protected areas have low scores in the conducted MPA Effectiveness
Assessment Tool (MEAT). This is reflective of poor management and implementation regulating policies of the
protected areas. In general, the low MEAT scores could be attributed to poor site development, lack of monitoring
and evaluation and the unclear to none existing management plans. On a positive note, all MPAs have strong legal
basis and a generally active community participation.
Table 18. Established coastal protected areas in Manila Bay and their MPA Effectiveness Assessment Tool (MEAT) Level.
Reserve

MPA Type

Area
(has.)

MEAT Level

Legislation

PNOC Fishery
Reserve

Reserve

2001

25

0
(Score: 46)

Abucay Fish
Sanctuary

Sanctuary

N/A

500

-

-

Limay Fish
Sanctuary

Sanctuary

2005

7.5

-

PangMaMaLi (Limay Mun. Gov.
and Petron Bataan Refinery)

LPPCHEA

Sanctuary

2007

181.63

Not Eval.

Naic Fish
Sanctuary

Combination

2003

59.3

0
(Score: 46)

3 www.mpa.msi.upd.edu.ph/
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Year
Established

MFARMC Res. No. 10 Series of
2001

Pres. Proc. 1412 Ser. 2007
SB Res. No. )3 ser. 2003
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Reserve

MPA Type

Year
Established

Area
(has.)

MEAT Level

Legislation

Tanza Fish
Sanctuary

Combination

2009

45

2
(Score: 71)

Mun. Ord. No. 10-2009

Bulaklakin Reef
Fish Sanctuary

Sanctuary

2005

13

0
(Score: 49)

Ord. No. 04-S-2005 and Res. No.
17 S-2005

Carabao Island
Fish Sanctuary

Sanctuary

2015

56.8

0
(Score: 47)

Ord. No. 74-S-2004

Key Biodiversity Areas and Important Bird Life Areas
The Department of Environment and Natural Resources-Biodiversity Management Bureau teaming up with
Conservation International Philippines (CI Philippines) and the Haribon Foundation, delineated terrestrial Key
Biodiversity Areas (KBAs) in the Philippines in a 2006 publication entitled, “Priority Sites for Conservation in the
Philippines: Key Biodiversity Areas.” The results of this effort were further supplemented with the identification of
marine priority conservation areas in 2009, behind further efforts by CI Philippines, DENR-BMB, and the Department
of Agriculture-Bureau of Fisheries and Aquatic Resources (DA-BFAR)4.
The KBA entitled “Manilla Bay” covers the Pampanga river delta (Figure 12). It is indicated as an “unprotected KBA”
on the website. These KBAs were identified precisely for the protection of habitats that are vital to biodiversity
conservation and protection of ecosystem services. Part of this delineated unprotected KBA are important migratory
bird foraging grounds (Table 19). Manila Bay represents some of the highest waterbird population concentrations
within the Philippines. Sixteen (16) species occur in population numbers of international conservation importance,
defined as of 1% or more of the East Asian - Australasian Flyway population, can be found there (Wetlands
International 2017). It will thus be important to address the concerns of KBAs within the MBA in the development of
the MBSDMP.

Manila Bay KBA

Figure 12. Manila Bay KBAs.

4 https://fpe.ph/biodiversity.html/view/the-philippine-key-biodiversity-areas-kbas
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Table 19. Sites in Manila Bay that supports 20,000 or more waterbirds and/or a number of species congregating in numbers of
international importance (Jensen, 2018).

Internationally Important Waterbird Sites

Number of waterbirds

Number of species >
1% of Flyway
Population

BATAAN
Balanga City Wetlands: Barangay Sibacan,
Puerto Rivas, Tortugas and Balut, Pilar

Peak:
29,368
Average: 19,869

11

PAMPANGA
Pasac River : Sasmuan, Barangay Batan II
and adjacent tidal mudflats

Peak:
28,923
Average: 17,741

9

Lubao – Sasmuan Fishponds:
3.5 - 5 km inland

23,700
5

Coordinates

14°45'0.52"N,
120°33'12.03"E

14°48'4.12"N,
120°36'59.96"E
Lubao
14°51'19.32"N,
120°33'53.61"E
Sasmuan
14°50'19.81"N,
120°35'56.97"E

Pampanga River: 0 to 5.5km upstream –
Consuelo- Malauli, and San Roque –
Sapang Kawayan – Sagrada and tidal
mudflats

40,235

BULACAN
Malolos wetlands: Masukol, Santa Cruz,
Pamarawan, Caliligawan and tidal mudflats

22,767
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2

14°46'53.64"N,
120°39'28.70"E

4

14°45'26.94"N,
120°48'6.75"E

Bulakan wetlands: Bagumbayan,
Bambang, Taliptip, Meucauyan River to
Bambang River

20,928

Total

> 145,240

2

14°43'12.42"N,
120°52'40.93"E

16
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Systems Analysis

The state of Manila Bay indicated by health of fish population is determined largely by the state and interactions of various
habitats including shallow and deep mud, coral reefs, seagrass, mudflats and mangroves. The state of these various
habitats are influenced by external human and natural drivers that include climate, population, land and sea use, economic
development and policies (Figure 13). Rapidly changing climate triggers changes in the marine ecosystems that are likely
beyond its innate coping ability. The increasing rainfall can induce increase in soil erosion and sedimentation especially in
areas that are poorly farmed and unsustainably used. Increase sediment transport downstream could end up in the bay
affecting adversely the various habitats. Increasing intensity of tropical cyclones and the associated storm surges inflicts
greater than normal physical damages to mangroves, mudflats, and corals.
Growing population in the MBA area especially within the immediate area influencing Manila Bay and the increasing
economic development activities could impact coastal and marine ecosystems in various ways. Foremost of this is the
increase in generation of solid wastes and wastewater that end up polluting the bay. The absence of adequate waste
management facilities and the weak enforcement of related laws and regulations makes the task of protecting the
ecosystems more difficult it is already.
The rapid economic development of the region has largely modified land use, land cover and the geomorphology (through
reclamation activities) of the receiving bay, resulting in run-off carrying both sediments and pollutants that impacts water
quality and the overall productivity of Manila Bay. Chemical and material flux transported through runoff has increased
dramatically through time, due primarily to increasing coastal population, habitat degradation and land conversion,
exacerbated by the increasing frequency of climate extremes. Currently, sedimentation, pollution and eutrophication of the
bay have compromised the ecosystem function and services of the natural habitats of the bay. This further marginalizes the
poor, particularly the fishermen and informal settlers of the bay who are the most resource dependent stakeholders of the
bay.
Water quality and habitat degradation in Manila Bay are major contributors to the declining wild fish caught by artisanal
fishermen. This is an important contributor in the perpetuation of the vicious cycle of poverty and resource exploitation in the
bay that should be arrested to attain inclusive growth. System analysis indicates that strategies geared towards ecosystem
protection in the bay and in the catchment areas, and water quality improvement are critical to improve the lives of the
marginalized sector of Manila Bay.
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Figure 13. Drivers of the state of Manila Bay ecosystems.
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6

Gap Analysis
Manila bay has become the center of international trade and industry in the Philippines. However, the quality of the
environment within the bay has been declining due to increase in migration from the provinces which leads to
overexploitation of resources and degradation of ecosystems. Several studies have noted that the water quality in
Manila Bay is deteriorating due to increase in toxic chemicals and other biochemical contaminants discharged from
heavily polluted river systems beyond the allowable standards. These pollutants affected the production of both
commercial and municipal fisheries. It was also observed that the fish stock density has decreased to 90% due to the
increased in number of fishing boats and fisherfolks. Unregulated catches in the bay also affected the quality of the
fisheries within the bay which is indicated in the decreasing sizes of fishes. Conversion of mangroves and mudflats
into aquaculture farms also contributed to the degradation of the bay. The number of aquaculture farms have rapidly
increased through time as evidenced by the increasing density of fish cages and fish pens in Manila Bay exceeding
the maximum densities allowed. Consequently the amount of organic wastes and nutrients loaded into the bay has
increased causing nutrification and degradation of habitat quality of shallow and deep mudflats. In addition, the
number of fish farms in inland riverine and agricultural areas also increased. In the absence of proper waste
management the discharge of organic wastes and nutrients in major river systems that drain to Manila Bay also
increased. Table 20 presents a summarized compilation of water quality and fisheries indicators and desired state.
Table 20. Proposed target matrix for water quality and fisheries.
Indicators

Desired State

Reference

Current State

Reference

Fish stock density

100%

Warlef & Manacop
(1950)

10.40%

DENR-BFAR (2017)

Commercial Fishery Production
Volume

31094.9675 mt

BFAR (2016)

Commercial Fishery Production
Value

Php 1344974.32

BFAR (2016)

Municipal Fishery Production
Volume

7570.216 mt

BFAR (2016)

Municipal Fishery Production
Value

Php 743293.048

BFAR (2016)

Aquaculture Production Volume

41584.692 mt

BFAR (2016)

Aquaculture Production Value

Php 4941894.816

BFAR (2016)

Fish cage density

15.4 kg/m3

Akvaplan-niva (2017)

>15.4 kg/m3

Akvaplan-niva (2017)

Fish pen density

1.04 kg/m3

Akvaplan-niva (2017)

>1.04 kg/m3

Akvaplan-niva (2017)

CPUE

4.61 mt/km2 (1947)

Warlef & Manacop
(1950)

0.48 mt/km2 (2015)

DENR-BFAR (2017)

Lead concentration

50 ug/L

DENR-DAO

1140.06 ug/L (2015)

DENR-BFAR (2017)

Cadmium concentration

10 ug/L

DENR-DAO

226 ug/L 9 (2015)

DENR-BFAR (2017)

Mercury concentration

2 ug/L

DENR-DAO

27 ug/L (2015)

DENR-BFAR (2017)

Nitrate concentration

4.29 uM

McPherson et al 2001

3.95 uM

DENR-BFAR (2017)

Phosphorus concentration

0.48 uM

McPherson et al 2001

0.4 uM

DENR-BFAR (2017)

Dissolved Oxygen

5 mg/L (Class SC)

DENR-DAO

1 mg/L (Class SC)

DENR (2015)

Page 50

7

Scenarios – Forecasting and Management of Uncertainty
The Operational Plan of the Manila Bay Coastal Strategy has specified various targets in order to restore Manila Bay
to a more pristine state. The plan also identified respective indicators to sustain the Bay’s effective protection.
Rehabilitating the remaining critical ecosystems in the bay and its watershed is vital to maximize their potential
ecological and economic services for the present and future generations. Table 21 shows the targets and indicators
towards ecosystem protection, from 2015 as the base case, 2022 as the reference case, until 2100. As it stands, the
mudflat cover is at 2,598.20 hectares, while mangroves should be kept at 619.64 hectares until 2040. Coral and
seagrass, on the other hand, are at 608.78 and 794 hectares, respectively. The current forest cover in the watershed
is 6,839,717 hectares.
Migratory birds are good indicators of the state of Manila Bay. Their presence implies that the location is conducive
for the birds’ survival during their journey halfway around the world. As of 2015, there are currently 115 globally
threatened species of birds that migrate to the Philippines. In the long run, maintaining these levels would prove
beneficial for Manila Bay and the various ecosystems it houses.
The rate of exploitation of commercially important fish stock would allow managers to assess the state of fisheries
and fish population. The implementation of laws towards the reduction of exploitation rates and the number of
immature fish species caught can alleviate the overfishing phenomenon in the area and facilitate the recuperation of
marine fauna.
The number of sustainably and effectively managed protected areas can reach 199,400 hectares by 2030, sustained
until 2040, when the proper policies and plans are put into place, coupled with the strict implementation by the
accountable local government units.
Table 21. Proposed target matrix for ecosystem protection.
Target

Critical Habitat
area sustained to
preserve
ecosystem
services

Indicator

Mudflat cover

Mangrove cover

Base case

Reference case

2015

2022

1,343.13 has.

No net loss from
2015

619.64 has.
No net loss from
2015

Coral cover

609.78 has.

Coral cover is at
Category D

No net loss from
2015
794 has.
Seagrass cover
No net loss from
2015
6,839,717 has.
Forest cover
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2030

Increase in
cover of these
habitats and
improved
diversity
across habitat
types

2040

2100
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Target

Indicator

Number of
migratory water
birds of
international
importance
residing in Manila
Bay

Base case

Reference case

2015

2022

115 globally
threatened species
(DENR)

Sustainable fish
stocks

Exploitation rate

Sustainably and
effectively
managed
protected areas

Number of marine
protected areas in Manila
Bay

Most commercially
important species
have exploitation
rate >0.5

2030

2040

2100

Keep 2015
levels

Exploitation rate
is less than 0.5
for most
commercially
important
species

More fish
populations
have
exploitation
rate <0.5

Number of
MPAs increased
by 0.2%

1% of total
Manila Bay
area is
legislated as
MPA (199,400
has.)

No net
loss from
2030
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Summarizing and Concluding Problem Statement for Ecosystem Protection

8.1

Problem Statement for Ecosystem Protection
Natural ecosystems perform four important functions which includes; (a) provisioning (e.g., food, raw materials,
water); (b) regulating (e.g., local climate and air quality, carbon sequestration and storage, erosion prevention,
coastal protection, nutrient treatment); (c) supporting (e.g., habitats for species, maintenance of genetic diversity);
and, (d) cultural (e.g., recreation, tourism, heritage). In spite of this, very little attention and investment has been
given to ecosystem protection in Manila Bay. The problem of ecosystem degradation affects all aspects of
development in Manila Bay, aggravating the vulnerability of the marginalized sector to both economic and climate
extremes. In spite of existing laws specifically focusing on habitat protection and pollution prevention, the
environment of Manila Bay continues to degrade, exacerbating poverty and increasing the vulnerability of
marginalized sector to climate extremes. Clearly, when laws on environmental protection and land use are strictly
implemented, improvement in both habitat condition and water quality could be expected. In time, such
improvements are expected to cause an increase in fish abundance in the bay, which in turn will result to an
improved income of artisanal fishermen, improving lives of at least one of the more marginalized sectors of Manila
Bay. Improved habitat and water condition are also expected to raise the quality of living of other marginalized
coastal communities and diversify their alternative livelihood options, potentially from tourism related activities.
Hence, coastal communities should be made to realize that environmental protection should be more of a community
effort and that activities to restore ecosystem health should have strong support at their level.
Overall, implementation of environmental protection and land use laws, and the indifference of majority of the coastal
communities are seen as the major obstacle in truly improving the conditions of the Manila Bay. Furthermore,
detailed research on the sources of stressors from the watershed (i.e., deforestation) and coastal waters (i.e.,
intensive aquaculture) should be conducted in support of effective restoration planning and policy creation. Based on
their impacts, these stressors should be prioritized before programs for assisted restoration should be fully
implemented. When the stressors have been addressed and their impacts minimized, programs of assisted
restoration of critical habitats, like mangroves and intertidal mudflats, should be expanded and strategically planned
to assist in the recovery of the ecosystem. However, even without management interventions, sections of the bay
were observed to revert to its original state, albeit slowly, as long as human disturbance is significantly minimized.
For example, in the Pampanga river delta, embankments of ponds when not maintained, will eventually get
inundated with estuarine waters and reverted to mudflats (Figure 14). In time, mangroves could establish in these
areas, providing refuge, shade and nutrients to adult fish.
November 2002

February 2018

Figure 14. A section of Manila Bay in the municipality of Pampanga showing changes in land use between two time periods
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8.2

Relationships to Other Focal Themes
The natural ecosystem is the foundation for social and economic development. In Manila Bay, the ecosystem
historically drove inclusive growth, contributed to water quality improvement, reduced the community’s exposure to
disasters and vulnerability to climate extremes, and provided coastal protection that led to safer coastal settlements.
However, through time, ecosystem function and the services it provides have degenerated as a result of increasing
coastal population, continuous land conversions and reclamations, and the frequent occurrence of climate extremes
(Error! Reference source not found.). These changes have resulted to severe sediment deposition in the bay,
extensive habitat destruction, severe pollution, water quality degradation, overfishing and increased vulnerability of
coastal settlements. The collective impact of these stressors has reduced overall community resilience by
exacerbating poverty and aggravating settlement problems, particularly by the marginalized sector. This further
marginalizes the poor, particularly the fishermen and informal settlers of the bay, alienating them to the inclusive
growth targeted by the government (Error! Reference source not found.).
Increasing fish population has been viewed as a way for the marginalized sector of Manila Bay to become resilient in
the face of climate change and the current condition of the bay’s resources. Fishing in Manila Bay is usually a low
capital undertaking practiced by majority of the fishing households. Fishing provided income, sustainable livelihood,
nutrition and food security. Hence, sustainable fishery is seen as an important strategy to alleviate poverty in coastal
communities of the country. Central to achieving this and realizing inclusive growth is the protection of the
ecosystem.
In Manila Bay, several important habitats have been identified. Each habitat type has differential contribution to fish
community structure, depending on their size, contiguity, distribution and overall physical complexity. In general, the
largest habitat type is the deep and shallow muddy habitats, followed by the patchy coral reefs, mangrove stands,
and mud flats. Seagrass was conservatively estimated as the habitat with the lowest coverage since very limited
information on their distribution and abundance in Manila Bay was reported in literature. In general, these habitat
types are both nursery areas and feeding grounds for a diverse aggregation of fish. At present, however, the
situational analysis has shown that these habitats are in an advance state of degradation resulting primarily from
increased coastal population, land conversions and reclamation activities. The impacts of these activities are
exacerbated by climate change-driven increases in precipitation, storminess, acidification, and warming sea surface
temperature. The synergistic effect of these processes, in general, results to; (a) increased sediment deposition in
the bay; (b) pollution (which includes nutrification); and, (c) destruction of coastal settlements and loss of property.
Sustained sediment deposition and increased pollution have significantly caused the degradation of all habitats
particularly in the deeply embayed section of Manila Bay (i.e., North-eastern Bataan, Pampanga, Bulacan, NCR and
the Northern part of Cavite). Physically, terrigenous sediments smother soft bottom macrofaunal communities in
mudflats and subtidal muddy habitats. Sediments also smother seagrass beds and in severe causes, clog roots of
mangrove resulting to death of saplings, seedlings and even trees. Increased nutrient flux from land and aquaculture
areas contributed to algal blooms and anoxic conditions in deep bottom sediment-water interphase. In contrast,
better condition was driven by improved water quality in the more exposed section of Manila Bay. Hence, despite the
relatively little coverage of coral reefs in this area, the degradation of habitats in the heavily silted and polluted inner
section of the bay increased the value of coral reef communities as important biodiversity areas in the bay that needs
to be protected and managed.
Figure 13 shows that ecosystem protection and water quality improvement are important strategies to minimize risk
of exposure to climate extremes and improve the lives of the marginalized sector of Manila Bay. However, at the
current ecosystem and political state of the bay, there is zero to very weak probability that fishermen and other
marginalized sectors near the coast would be included in the targeted inclusive growth of stakeholders of Manila
Bay.
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Appendix 1. List of mammals, birds, reptiles and amphibians that occur in the Manila Bay Watershed.
PROVINCE

SPECIES NAME

DISTRIBUTION

IUCN

Laguna

Abditomys latidens

Endemic

Data Deficient

Rizal, Tarlac

Acerodon jubatus

Endemic

Endangered

Bataan, Rizal, Cavite

Apomys microdon

Endemic

Least Concerned

Pampanga

Apomys sacobianus

Endemic

Least Concerned

Bataan, Rizal

Bullimus luzonicus

Endemic

Least Concerned

Bataan, Rizal, Nueva Ecija, Tarlac

Cervus mariannus

Endemic

Vulnerable

Pampanga, Rzal

Chaerephon plicatus

Resident

Least Concerned

Pampanga, Laguna, Nueva Ecija,
Tarlac

Chrotomys mindorensis

Endemic

Least Concerned

Laguna, Laguna

Coelops hirsutus

Resident

Rizal

Crocidura grayi

Endemic

Least Concerned

Bataan, Bulacan, Rizal, Cavite, Laguna,
Nueva Ecija

Cynopterus brachyotis

Resident

Least Concerned

Laguna

Desmalopex leucopterus

Endemic

Least Concerned

Rizal, Laguna

Emballonura alecto

Resident

Least Concerned

Rizal, Cavite

Eonycteris robusta

Endemic

Near-Threatened

Cavite, Laguna, Nueva Ecija,
Pampanga, Rizal

Eonycteris spelaea

Resident

Least Concerned

Bataan, Laguna

Haplonycteris fischeri

Endemic

Least Concerned

Rizal

Harpiocephalus harpia

Resident

Least Concerned

Bataan, Pampanga, Rizal, Laguna,
Tarlac

Hipposideros ater

Resident

Least Concerned

Bataan, Pampanga

Hipposideros obscurus

Endemic

Least Concerned

Cavite, Laguna, Tarla

Hipposideros obscurus

Endemic

Least Concerned

Rizal

Hipposideros pygmaeus

Endemic

Least Concerned

Cavite

Kerivoula papillosa

Resident

Least Concerned

Rizal, Laguna

Kerivoula whiteheadi

Resident

Least Concerned

Rizal, Laguna

Macaca fascicularis

Resident

Least Concerned

Bataan, Rizal

Macroglossus minimus

Resident

Least Concerned

Laguna, Tarlac

Macroglossus minimus

Resident

Least Concerned

Rizal, Laguna

Megaderma spasma

Resident

Least Concerned

MAMMALS
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PROVINCE

SPECIES NAME

DISTRIBUTION

IUCN

Rizal

Miniopterus australis

Resident

Least Concerned

Laguna

Miniopterus tristis

Resident

Least Concerned

Rizal, Laguna

Murina cyclotis

Resident

Least Concerned

Bataan, Pampanga, Rizal, Laguna,

Mus musculus

Resident

Least Concerned

Bataan, Pampanga, Rizal, Laguna

Myotis horsfieldii

Resident

Least Concerned

Rizal

Myotis macrotarsus

Resident

Least Concerned

Rizal, Laguna

Myotis muricola

Resident

Least Concerned

Bulacan, Rizal

Myotis rufopictus

Endemic

Data Deficient

Rizal, Laguna

Otopteropus cartilagonodus

Endemic

Least Concerned

Bataan, Pampanga, Rizal, Laguna

Paradoxurus hermaphroditus

Resident

Least Concerned

Laguna

Philetor brachypterus

Resident

Least Concerned

Rizal, Laguna

Phloeomys cumingi

Endemic

Vulnerable

Laguna

Phloeomys pallidus

Endemic

Least Concerned

Rizal, Laguna

Pipistrellus javanicus

Resident

Least Concerned

Pampanga, Rizal, Laguna, Nueva Ecija

Ptenochirus jagori

Endemic

Least Concerned

Nueva Ecija

Pteropus hypomelanus

Resident

Least Concerned

Tarlac

Pteropus vampyrus

Resident

Near-Threatened

Laguna

Rattus argentiventer

Resident

Least Concerned

Bataan, Pampanga, Rizal, Cavite,
Laguna, Nueva Ecija

Rattus everetti

Endemic

Least Concerned

Bataan, Pampanga, Rizal, Cavite,
Laguna, Nueva Ecija

Rattus exulans

Resident

Least Concerned

Rizal, Cavite, Laguna, Tarlac,
Pampanga, Bulacan

Rattus norvegicus

Resident

Least Concerned

Bataan, Pampanga, Rizal, Cavite,
Laguna, Nueva Ecija

Rattus tanezumi

Resident

Least Concerned

Pampanga, Rizal, Laguna, Nueva Ecija

Rhinolophus arcuatus

Resident

Least Concerned

Pampanga, Laguna

Rhinolophus inops

Endemic

Least Concerned

Pampanga, Laguna

Rhinolophus macrotis

Resident

Least Concerned

Pampanga

Rhinolophus philippinensis

Resident

Least Concerned

Pampanga, Rizal, Cavite, Laguna

Rhinolophus rufus

Endemic

Near-Threatened

Pampanga, Rizal, Laguna

Rhinolophus subrufus

Endemic

Data Deficient

Pampanga, Rizal, Cavite, Laguna

Rhinolophus virgo

Endemic

Least Concerned

Bulacan, Rizal, Cavite, Laguna

Rousettus amplexicaudatus

Resident

Least Concerned
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Pampanga, Bulacan, Rizal, Cavite

Scotophilus kuhlii

Resident

Least Concerned

Bataan, Pampanga, Rizal, Cavite,
Laguna

Suncus murinus

Introduced

Least Concerned

Bataan, Rizal, Nueva Ecija

Sus philippensis

Endemic

Vulnerable

Bataan, Rizal, Cavite

Taphosous melanopogon

Resident

Least Concerned

Pampanga, Rizal, Tarlac

Trphomys adustus

Endemic

Data Deficient

Rizal

Tylonycteris pachypus

Resident

Least Concerned

Rizal

Tylonycteris robustula

Resident

Least Concerned

Bulacan, Nueva Ecija, Tarlac,
Pampanga

Acrocephalus sorghophilus

Migrant

Endangered

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Actenoides lindsayi

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Aerodramus mearnsi

Endemic

Least Concerned

Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Aerodramus whiteheadi

Endemic

Least Concerned

Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Aethopyga bella

Endemic

Least Concerned

Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Aethopyga pulcherrima

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Amaurornis olivacea

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Anas luzonica

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Anhinga melanogaster

Resident

Near-threatened

Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Arachnothera clarae

Endemic

Least Concerned

Pampanga

Aythya baeri

Resident

Critically endangered

Tarlac, Pamanga, Rizal, Cavite, Laguna

Aythya ferina

Migrant

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Batrachostomus septimus

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Bolbopsittacus lunulatus

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Bubo philippensis

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Buceros hydrocorax

Endemic

Vulnerable

Pampanga

Buceros mindanensis

Endemic

Vulnerable

BIRDS
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Bataan, Bulacan, Tarlac, Pampanga,
Rizal, Cavite, Laguna

Cacatua haematuropygia

Endemic

Critically endangered

Pampanga

Calidris canutus

Migrant

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Calidris ferruginea

Migrant

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Calidris ruficollis

Migrant

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Calidris tenuirostris

Migrant

Endangered

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Calonectris leucomelas

Migrant

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Caprimulgus manillensis

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Centropus unirufus

Endemic

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Centropus viridis

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Ceyx cyanopectus

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Ceyx melanurus

Resident

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Charadrius peronii

Migrant

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Ciconia episcopus

Resident

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Collocalia troglodytes

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Cyornis herioti

Endemic

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Dasylophus superciliosus

Endemic

Least Concerned

Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Dicaeum anthonyi

Endemic

Near-threatened

Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Dicaeum australe

Endemic

Least Concerned

Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Dicaeum bicolor

Endemic

Least Concerned

Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Dicaeum hypoleucum

Endemic

Least Concerned

Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Dicaeum pygmaeum

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Dicrurus balicassius

Endemic

Least Concerned
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Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Ducula carola

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Ducula poliocephala

Endemic

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Coracina coerulescens

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Coracina mindanense

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Egretta eulophotes

Migrant

Vulnerable

Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Emberiza sulphurata

Migrant

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite

Erythropitta kochi

Endemic

Near-threatened

Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Erythrura viridifacies

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Esacus magnirostris

Resident

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Ficedula disposita

Endemic

Near-threatened

Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite

Ficedula luzoniensis

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Gallicolumba luzonica

Endemic

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Geokichla cinerea

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Gorsachius goisagi

Migrant

Endangered

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Harpactes ardens

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Hierococcyx pectoralis

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Horornis seebohmi

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Hypothymis coelestis

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Hypothymis helenae

Endemic

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Hypsipetes philippinus

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Haliaeetus ichthyaetus

Resident

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,

Irena cyanogastra

Endemic

Near-threatened
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Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Copsychus luzoniensis

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Lalage melanoleuca

Endemic

Least Concerned

Bataan, Nueva Ecija, Rizal, Laguna

Lanius validirostris

Endemic

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Dasylpphus cumingi

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Lewinia mirificus

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Limnodromus semipalmatus

Migrant

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Limosa lapponica

Migrant

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Locustella caudata

Endemic

Least Concerned

Nueva Ecija

Locustella seebohmi

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Lonchura oryzivora

Introduced

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Mareca falcata

Accidental

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Microhierax erythrogenys

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Mulleripicus funebris

Endemic

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Muscicapa randi

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Ninox randi

Near Endemic

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Nisaetus philippensis

Endemic

Endangered

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Numenius arquata

Migrant

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Numenius madagascariensis

Resident

Endangered

Bataan, Rizal, Cavite, Laguna

Oriolus albiloris

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Oriolus isabellae

Endemic

Critically endangered

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Orthotomus castaneiceps

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Orthotomus chloronotus

Endemic

Least Concerned

Pampanga, Rizal, Cavite, Laguna

Page 60

PROVINCE

SPECIES NAME

DISTRIBUTION

IUCN

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Otus longicornis

Endemic

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Otus megalotis

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Pachycephala albiventris

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Pachycephala philippinensis

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Periparus elegans

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Pelecanus philippensis

Extirpated

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Penelopides manillae

endemic

Least Concerned

Laguna

Gallicolumba luzonica

Endemic

Least Concerned

Rizal, Laguna

Phapitreron leucotis

Endemic

Least Concerned

Bataan, Nueva Ecija, Rizal, Cavite,
Laguna

Rhyacornis bicolor

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Phylloscopus cebuensis

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Phylloscopus ijimae

Accidental

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Dendrocopos maculatus

Endemic

Least Concerned

Nueva Ecija, Rizal, Laguna

Pithecophaga jefferyi

Endemic

Critically endangered

Bulacan,Pampanga

Platalea minor

Accidental

Endangered

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Poliolophus urostictus

Endemic

Least Concerned

Bataan, Nueva Ecija, Rizal, Cavite,
Laguna

Prioniturus discurus

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Prioniturus luconensis

Endemic

Endangered

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Prionochilus olivaceus

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Pyrrhula leucogenis

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Ptilinopus leclancheri

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Ptilinopus marchei

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Ptilinopus merrilli

Endemic

Near-threatened
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Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Ptilinopus occipitalis

Endemic

Least Concerned

Pampanga, Rizal, Cavite, Laguna

Rhabdornis grandis

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Rhabdornis mystacalis

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Rhabdornis mystacalis

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Rhipidura cyaniceps

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Rhyacornis bicolor

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Sarcops calvus

Near Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Sitta oenochlamys

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Parus semilarvatus

Endemic

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Spilornis holospilus

Endemic

Least Concerned

Bulacan, Tarlac, Pampanga, Rizal,
Cavite, Laguna

Sterrhoptilus dennistouni

Endemic

Near-threatened

Bulacan, Tarlac, Pampanga, Rizal,
Cavite, Laguna

Sterrhoptilus nigrocapitatus

Endemic

Least Concerned

Bulacan, Tarlac, Pampanga, Rizal,
Cavite, Laguna

Streptopelia dusumieri

Resident

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Surniculus velutinus

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Tanygnathus lucionensis

Near Endemic

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Terpsiphone atrocaudata

Resident

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Terpsiphone cinnamomea

Near Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Threskiornis melanocephalus

Accidental

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Tringa brevipes

Migrant

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Turnix ocellatus

Endemic

Least Concerned

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Turnix worcesteri

Endemic

Data Deficient

Laguna

Vauriella insignis

Endemic

Vulnerable
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Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Zosterops nigrorum

Endemic

Least Concerned

Bataan, Pampanga, Rizal, Cavite,
Laguna

Zosterornis striatus

Endemic

Near-threatened

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Zosterornis whiteheadi

Endemic

Least Concerned

Rizal, Laguna

Crocodylus mindorensis

Endemic

Critically Endangered

Luzon Island

Pelochelys cantorii

Endemic

Endangered

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Naja philippinensis

Endemic

Endangered

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Ophiophagus hannah

Resident

Endangered

Rizal, Laguna

Varanus olivaceus

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Varanus marmoratus

Endemic

Vulnerable

Bataan, Bulacan, Nueva Ecija, Tarlac,
Pampanga, Rizal, Cavite, Laguna

Hydrosaurus pustulatus

Endemic

Other Threatened Species

REPTILES and AMPHIBIANS
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