


OVERVIEW
Eastern Visayas is among the Philippines’ most climate-vulnerable regions and is 
home to globally significant biodiversity, including extensive mangrove forests, karst 
landscapes, protected areas, and other critical ecosystems. Increasing climate-related 
hazards, combined with ecosystem degradation, biodiversity loss, and unsustainable 
resource use, continue to threaten both environmental integrity and the resilience of 
communities that depend on these ecosystems. These challenges underscore the 
need for science-based, locally driven, and participatory approaches that strengthen 
environmental governance while supporting climate adaptation and sustainable 
development.

As part of its continuing work on climate resilience and biodiversity conservation in 
Eastern Visayas, the Institute for Climate and Sustainable Cities (ICSC), in partnership 
with local government units, academic institutions, civil society organizations, 
government agencies, and local communities, has implemented a series of research 
and community-based initiatives across Samar and Eastern Samar. These initiatives 
have generated evidence on community-based forest management, mangrove 
governance, drone-based ecosystem mapping, blue carbon assessment, karst forest 
conservation, biodiversity integration in climate policy, ecological monitoring, and 
participatory climate and disaster risk assessment. Collectively, these studies provide 
scientific data and community-generated knowledge that support ecosystem 
management, local planning, climate adaptation, and access to climate and biodiversity 
finance.



Assessment of Green Carbon Stock in the Karst 
Forest of Paranas, Samar: A Study Report

Karst forests are unique and fragile 
ecosystems with high levels of biodiversity, 
including many endemic species, while 
providing essential ecosystem services 
such as carbon sequestration, watershed 
protection, and habitat conservation. Despite 
their ecological significance, karst forests 
are increasingly threatened by climate 
change and human disturbances, including 
illegal timber harvesting, forest clearing, and 
land conversion. In the Philippines, limited 
information on the carbon storage potential 
and ecological condition of karst forests 
constrains evidence-based conservation and 
management.

This study aimed to generate baseline 
information on the carbon stock, forest 
structure, and diversity of tree and palm 
species in the karst forests of Paranas, Samar. 
It also sought to provide scientific evidence 
to support the development of conservation 
strategies and sustainable management 
policies for these threatened ecosystems.

Forest inventory was conducted in the karst 
forests of Barangays Lokilokon, Tabucan, San 
Isidro, and Tenani in Paranas, Samar. Prior to 
fieldwork, consultative meetings were held 
with local government units, civil society 
organizations, and community representatives 
to identify study sites and organize local field 
teams. A total of 44 sampling plots measuring 
400 m² each were established across the 
four sites. Tree diameter, height, density, basal 
area, and volume were measured to estimate 
biomass, species diversity, and carbon 

stocks, while soil samples were collected to 
determine soil carbon storage.
The assessment found that the karst forests 
of Paranas remain ecologically significant, 
exhibiting relatively high species diversity 
and substantial carbon storage capacity. 
Among the study sites, Tabucan recorded 
the highest carbon stock and the best forest 
condition due to the presence of large trees 
and minimal human disturbance. In contrast, 
San Isidro, Tenani, and particularly Lokilokon 
showed lower carbon stocks associated with 
timber harvesting, forest clearing, and other 
anthropogenic disturbances. Despite these 
pressures, the four sites collectively store an 
estimated 1.45 million Mg C, reflecting their 
important role as carbon sinks and biodiversity 
refuges.

It is recommended to strengthen community-
led karst forest management through closer 
collaboration among the Department 
of Environment and Natural Resources, 
local government units, civil society 
organizations, and local communities. It is 
also recommended to develop site-specific 
management plans with participatory zoning, 
strengthen monitoring and enforcement 
against illegal forest activities, promote 
sustainable nature-based livelihoods, protect 
critical ecosystem services such as watershed 
areas, and implement long-term biodiversity 
and carbon monitoring to sustain the 
ecological integrity and carbon sequestration 
capacity of Paranas’ karst forests.
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Mangrove Community Structure and Quantification of 
Sediment Blue Carbon Stock in Selected Sites in Guiuan 
and Salcedo, Eastern Samar, and in Paranas, Samar

Mangrove ecosystems are among the world’s 
most valuable blue carbon ecosystems, 
providing critical ecological services such as 
shoreline protection, biodiversity conservation, 
fisheries support, and long-term carbon 
sequestration. Their capacity to capture 
and store carbon makes them an important 
nature-based solution for climate change 
mitigation while sustaining the livelihoods of 
coastal communities. Despite these benefits, 
mangroves continue to face increasing 
threats from illegal logging, land conversion, 
aquaculture expansion, and extreme weather 
events.

This study aimed to assess the community 
structure and soil carbon stocks of mangrove 
ecosystems in selected sites in Guiuan and 
Salcedo, Eastern Samar, and Paranas, Samar. 
Specifically, it examined mangrove species 
composition, vegetation structure, sediment 
carbon stocks at varying soil depths and 
distances from the shoreline, and the major 
threats affecting these ecosystems.

Field assessments were conducted from 
November 2023 to August 2024 across 
nine sampling sites representing different 
mangrove classifications. Systematic sampling 
was employed by establishing plots from the 
seaward to landward zones. Mangrove species 
were identified, while tree diameter, height, 
canopy cover, density, and stand basal area 
were measured. Soil samples were collected 

up to 100 cm depth to determine organic 
matter, organic carbon content, bulk density, 
and soil carbon stocks.
A total of 26 mangrove species were recorded 
across the study sites, with Salcedo exhibiting 
the highest species diversity and mangrove 
density. Soil carbon stocks varied with 
sediment characteristics, organic matter 
accumulation, and distance from the shoreline, 
with Salcedo recording the highest average 
soil carbon stock. Areas affected by past 
disturbances, including Super Typhoon Haiyan, 
continued to retain substantial soil carbon 
despite reduced biodiversity.

It is recommended to prioritize conservation 
of mangrove areas with high biodiversity and 
carbon storage potential while implementing 
restoration programs in degraded sites using 
appropriate native species. Strengthening law 
enforcement against illegal logging and land 
conversion, promoting community-based 
conservation, and conducting long-term 
monitoring of mangrove condition and soil 
carbon dynamics are likewise recommended. 
Local governments are further encouraged 
to explore blue carbon initiatives and carbon 
credit mechanisms as sustainable financing 
strategies to support the long-term protection, 
restoration, and management of mangrove 
ecosystems.
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Mangrove forests are among the world’s most 
productive coastal ecosystems, providing 
critical ecosystem services such as shoreline 
protection, biodiversity conservation, carbon 
sequestration, fisheries support, and livelihood 
opportunities for coastal communities. 
Despite their ecological and socio-economic 
importance, mangroves continue to decline 
due to land conversion, illegal resource 
extraction, coastal development, and climate-
related disturbances. Precise and up-to-date 
spatial information is essential for effective 
conservation planning, yet conventional 
mapping techniques are often costly, time-
consuming, and limited in resolution.

This study aimed to determine the extent and 
spatial distribution of mangrove forests in 
selected municipalities in Samar and Eastern 
Samar using drone mapping technology. 
Specifically, it sought to generate accurate 
mangrove cover maps, identify damaged 
and degraded areas, and provide baseline 
information to support local conservation and 
management initiatives.

Drone mapping surveys were conducted from 
August 2023 to September 2024 in the coastal 
barangays of Guiuan and Salcedo, Eastern 
Samar, and Paranas, Samar. Aerial images 
were acquired using remotely piloted aircraft 
systems (RPAS) and processed using Quantum 
Geographic Information System (QGIS) to 
generate mangrove cover maps. The resulting 

geospatial data were analyzed to determine 
mangrove extent and assess areas affected by 
natural and anthropogenic disturbances.
Drone mapping estimated a total mangrove 
cover of 2,073.25 hectares, comprising 
1,245.92 hectares in Salcedo, 432.10 hectares 
in Guiuan, and 395.23 hectares in Paranas. 
The generated maps revealed varying 
conditions of mangrove health and identified 
approximately 179.16 hectares of damaged 
mangroves, reflecting the impacts of Super 
Typhoon Haiyan and subsequent typhoons, 
as well as localized land conversion activities. 
The use of drone technology improved 
the efficiency of mangrove assessment by 
producing precise geospatial information 
that supports evidence-based conservation 
planning, monitoring, and restoration.

It is recommended to strengthen community 
capacity-building on mangrove conservation, 
enforce environmental laws to prevent 
illegal logging and land conversion, and 
institutionalize annual drone-based monitoring 
to track changes in mangrove cover. It is also 
recommended to secure Community-Based 
Forest Management Agreements (CBFMAs) 
for priority mangrove areas and implement 
science-based rehabilitation strategies that 
ensure appropriate site selection and use of 
locally suitable mangrove species to improve 
restoration success.

Enhancing Mangrove Ecosystem Management in the 
Coastal Barangays of Guiuan and Salcedo, Eastern Samar, 
and Paranas, Samar, through Drone Mapping
Mark T. Lama, Nart Trance Macalinga, Janine L. Villamor, and Margarita de la Torre-de la Cruz



Mangrove forests provide critical ecological 
benefits and support the livelihoods of many 
coastal communities in the Philippines. 
However, decades of overexploitation, 
conversion to fishponds, weak law 
enforcement, and unsustainable resource 
extraction have resulted in a substantial 
decline in mangrove cover. To address this 
degradation, the Philippine government 
adopted Community-Based Forest 
Management (CBFM) through Executive 
Order No. 263 in 1995, granting organized 
People’s Organizations (POs) long-term tenure 
to manage and protect forest resources. Thirty 
years since its adoption, there is a need to 
assess how stakeholders contribute to the 
governance and management of mangrove 
Community-Based Forest Management 
Agreements (CBFMAs).

is study aimed to identify and map the 
stakeholders involved in mangrove CBFMA 
implementation, examine their roles, interests, 
and influence in decision-making and program 
implementation, and identify institutional and 
policy gaps affecting sustainable mangrove 
management. The study employed stakeholder 
analysis using a review of existing literature, 
Focus Group Discussions with CBFMA holders 
and Barangay Local Government Units, and 
Key Informant Interviews with representatives 
of the Community Environment and Natural 
Resources Offices. Two mangrove CBFMA 
sites were examined: Maliwaliw Island in 
Salcedo, Eastern Samar, and Barangay Dapdap 
in Tarangnan, Samar. Stakeholders were 
classified as direct or indirect users and further 
analyzed using an influence-interest matrix 
to determine their relative importance in 
mangrove governance.

Improving Mangrove Protection and Conservation 
through Community-Based Forest Management 
Agreement
Joyce Laurente and Margarita de la Torre-de la Cruz



The analysis identified the Department of 
Environment and Natural Resources (DENR) 
and CBFMA holders as key stakeholders with 
high influence and high interest in mangrove 
management. Local Government Units, 
non-government organizations, academic 
institutions, and sectoral agencies such 
as BFAR and the Department of Tourism 
provide significant institutional support, while 
community members, mangrove users, youth, 
and religious organizations contribute through 
resource utilization, monitoring, advocacy, 
and conservation activities. Despite strong 
stakeholder participation, implementation 
remains constrained by overlapping 
institutional mandates, limited funding, weak 
enforcement capacity, irregular coordination, 
complex tenure application processes, limited 
livelihood opportunities, climate-related 
disturbances, and inconsistent community 
participation. These challenges affect the 
long-term sustainability of mangrove CBFMAs 
despite their contributions to biodiversity 
conservation, coastal protection, and 
community livelihoods.

It is recommended to strengthen institutional 
and technical support for POs, simplify and 
standardize mangrove CBFMA application 
procedures, enhance tenure security, and 
institutionalize stronger co-management 
among DENR, BFAR, and LGUs. Strengthening 
community-based monitoring and law 
enforcement, integrating climate adaptation 
into mangrove management, streamlining the 
transfer of CBFMA tenure  when organizations 
become inactive, and granting tax-exempt 
status to CBFMA holders are likewise 
recommended to improve the long-term 
sustainability of mangrove community-based 
forest management.



Effectiveness of the Community-Based Forest 
Management Agreement (CBFMA) in Samar Island 
Natural Park (SINP): A Case Analysis

The Community-Based Forest Management 
Agreement (CBFMA) is the Philippines’ 
primary strategy for promoting sustainable 
forest management through community 
participation by granting organized People’s 
Organizations (POs) 25-year tenures over 
public forests. Within the Samar Island Natural 
Park (SINP), CBFMAs aim to secure local 
communities’ access to forest resources 
while fostering sustainable management and 
conservation, and livelihoods. The program is 
governed by the leadership of the Department 
of Environment and Natural Resources (DENR), 
supported by Local Government Units (LGUs), 
People’s Organizations (POs), non-government 
organizations, academic institutions, private 
sector partners, and development agencies. 
Despite its long-standing implementation, 
the program continues to face institutional 
and operational challenges that influence its 
effectiveness.

This study aimed to analyze the stakeholders 
involved in the implementation of CBFMAs 
in SINP by identifying their roles, levels of 
influence and interest, and interactions in 
program implementation. It also sought 
to examine the institutional arrangements 
governing CBFMA implementation and 
determine key challenges and opportunities 
for strengthening community forest 
management.

The study employed stakeholder analysis 
using semi-structured interviews to identify 
the key stakeholders involved in CBFMA 
implementation and examine their roles, 
influence, interests, and responsibilities. The 
interviews explored (a) the challenges faced by 
organizations and communities in managing 
and protecting forest areas, (b) actions taken 
to address these challenges, (c) perceived 
changes in forest conditions since CBFMA 
implementation, and (d) the support needed 
to strengthen program implementation. 
The analysis focused on major stakeholders, 
including the Department of Environment and 
Natural Resources (DENR), Local Government 
Units (LGUs), People’s Organizations (POs), 
non-government organizations, civil society 
organizations, academic and research 
institutions, private sector partners, and 
international development organizations.

Eduardo O. Mangaoang



The findings identified POs, DENR, and LGUs 
as the primary stakeholders, possessing 
both high influence and high interest in 
CBFMA implementation. DENR provides 
policy direction, technical oversight, and 
regulatory functions, while LGUs facilitate 
local coordination and development support. 
POs serve as the principal implementers 
responsible for forest protection, rehabilitation, 
biodiversity conservation, and sustainable 
resource management. Other stakeholders 
complement these efforts through technical 
assistance, capacity building, financing, 
research, and market linkages. Although 
CBFMAs have contributed to reducing 
deforestation, strengthening biodiversity 
conservation, and improving community 
participation in forest governance, 
implementation remains constrained by 
limited community engagement, restrictive 
policy provisions, inadequate funding, and 
socio-economic challenges.

It is recommended to strengthen institutional 
coordination among DENR, LGUs, SINP 
management, and People’s Organizations 
through sustained capacity-building, increased 
financial and technical support, and improved 
governance. In addition, there is a need to 
simplify tenure processes, institutionalize 
CBFMA in local government environmental 
programs, expand sustainable livelihood 
opportunities, strengthen partnerships 
with NGOs and funding institutions, and 
enhance stakeholder participation and 
climate resilience to improve the long-term 
effectiveness of CBFMA implementation.



Climate- Related Biodiversity Initiatives in the 
Philippines: Complementing National Climate Policy 
Frameworks

The Philippines is one of the world’s 
megadiverse countries, harboring over 52,000 
species, approximately half of which are 
endemic. Its terrestrial, freshwater, and marine 
ecosystems provide essential ecological 
services that support biodiversity, climate 
resilience, and human well-being. However, 
these ecosystems face increasing threats 
from deforestation, habitat degradation, 
overexploitation, and climate change. While 
the country has established protected 
areas and Key Biodiversity Areas (KBAs) to 
conserve biodiversity, integrating biodiversity 
conservation into national climate policies 
remains essential to achieving resilient and 
sustainable development.

This paper examined the extent to which 
biodiversity conservation is integrated into the 
Philippines’ key climate policy frameworks, 
particularly the Nationally Determined 
Contribution (NDC), Nationally Determined 
Contribution Implementation Plan (NDCIP), 
and National Adaptation Plan (NAP). It further 
identified policy gaps and opportunities to 
strengthen coherence between climate action 
and biodiversity conservation.

The analysis found that while the NDC 
recognizes ecosystem integrity and forest 
protection as important climate co-benefits, 
it remains largely mitigation-focused and 
lacks explicit biodiversity targets and 
stronger alignment with the Philippines’ 

Biodiversity Strategy and Action Plan (PBSAP). 
Similarly, the NDCIP operationalizes climate 
actions but provides limited emphasis on 
biodiversity conservation and nature-based 
solutions. In contrast, the National Adaptation 
Plan demonstrates stronger integration 
by explicitly identifying ecosystems and 
biodiversity as a priority adaptation sector 
and promoting ecosystem restoration, 
community participation, and nature-based 
solutions. Despite these advances, fragmented 
governance, overlapping institutional 
mandates, limited financing, weak monitoring 
systems, and inadequate policy harmonization 
continue to constrain the effective integration 
of biodiversity into national climate action.

It is recommended to establish a national 
biodiversity information system supported 
by participatory biodiversity monitoring 
and improved knowledge management to 
strengthen evidence-based policymaking. 
Greater integration of biodiversity data into 
national climate planning tools, enhanced 
coordination among implementing agencies, 
stronger consideration of biodiversity in 
loss-and-damage mechanisms, and the 
development of carbon market opportunities 
that incentivize ecosystem conservation are 
likewise recommended to improve policy 
coherence.

Damasa Macandog, Fatima Ravago, Jeoffrey Laruya, Czarinna de Cadiz



Coastal communities in the Philippines are 
highly vulnerable to climate-related hazards 
such as typhoons, storm surges, flooding, sea 
level rise, and earthquakes. Strengthening 
community-based disaster risk reduction 
requires participatory approaches that 
integrate local knowledge with scientific 
information to support climate adaptation and 
ecosystem management. Participatory Three-
Dimensional Mapping (P3DM) is an effective 
tool for visualizing landscapes, identifying 
hazard-prone areas, and promoting inclusive 
decision-making for community resilience.

This study aimed to develop P3DM and 
conduct community-based climate and 
disaster risk assessments in Barangays Baras, 
Guiuan and Seguinon, Salcedo, Eastern Samar. 
It sought to document local knowledge on 
hazards, vulnerabilities, and capacities while 
strengthening community participation 
in disaster risk reduction and mangrove 
conservation.

The P3DM activity was conducted from 
February 25–27, 2026 through a collaboration 
between the Institute for Climate and 
Sustainable Cities (ICSC) and the Philippine 
Geographical Society (PGS). Community 
participants, including barangay officials, 
fisherfolk, health workers, and local 
organizations, collaboratively constructed 
three-dimensional relief models of their 
barangays. Participants subsequently 

identified land uses, infrastructure, mangrove 
extent, hazard-prone areas, and historical 
disaster events. Climate and disaster risk 
assessments were then conducted by 
mapping exposure to flooding, storm surge, 
tsunami, sea level rise, liquefaction, ground 
shaking, landslides, and other locally identified 
hazards.

The participatory mapping process generated 
community-owned three-dimensional maps 
that integrated scientific information with 
local knowledge. The assessments identified 
coastal zones, including extensive mangrove 
areas, as highly vulnerable to multiple hazards, 
particularly storm surge, flooding, tsunami, sea 
level rise, and liquefaction. In Barangay Baras, 
participants emphasized the vulnerability of 
coastal settlements, aquaculture areas, and 
mangrove ecosystems, while landslide risks 
were concentrated in mountainous areas. In 
Barangay Seguinon, most identified hazards 
directly affected mangrove forests and 
agricultural lands, threatening livelihoods and 
essential community resources. Historical 
disaster mapping further documented 
significant damage to housing, infrastructure, 
livelihoods, public facilities, and basic services, 
highlighting the importance of ecosystem-
based disaster risk reduction.

Post-Activity Report: Participatory 3-Dimensional Mapping 
in Barangay Seguinon, Salcedo and Barangay Baras, 
Guiuan, Eastern Samar
Emmanuel B. Garcia, EnP, Leonardo Miguel Garcia, Leonil Jay O. Llagas, and Fatima Joy O. Pamittan



The Philippines supports one of the world’s 
richest mangrove ecosystems, harboring 
more than half of the global mangrove 
species. These coastal forests provide 
essential ecosystem services, including 
shoreline protection, carbon sequestration, 
fisheries production, and habitat for diverse 
terrestrial and marine organisms. However, 
mangrove ecosystems continue to face 
pressures from tree cutting, infrastructure 
development, and other human activities, 
making regular ecological assessment 
necessary to guide conservation and 
sustainable management.

This study aimed to assess the vegetation 
structure, biomass carbon stocks, and 
associated macrofaunal communities of 
natural mangrove forests in Barangay Baras, 
Guiuan, and Barangay Seguinon, Salcedo, 
Eastern Samar. Specifically, it evaluated 
species diversity, carbon storage potential, 
macroinvertebrate assemblages, and 
prevailing threats to support evidence-based 
mangrove conservation.

A rapid ecological assessment was conducted 
from February to March 2026 in two natural 
mangrove forests covering 56.25 hectares 
in Baras and 240 hectares in Seguinon. The 
transect-quadrat sampling method was 
employed to assess mangrove vegetation 
and macrofaunal assemblages. Mangrove 
species were identified and measured to 
estimate species diversity, aboveground and 
belowground biomass, and carbon stocks 
using species-specific allometric equations. 
Macroinvertebrates were collected through 
gleaning, identified, and analyzed using 
standard biodiversity indices to determine 
community composition and environmental 
condition.

Assessment of Mangroves and Associated 
Macroinvertebrates in Barangay Baras (Guiuan) and 
Barangay Seguinon (Salcedo), Eastern Samar: 
A Technical Report

Guiuan Development Foundation Inc. 



The assessment documented 18 true 
mangrove species in Baras and 24 species in 
Seguinon, with Seguinon exhibiting higher 
species diversity and a more structurally 
mature mangrove forest. Threatened 
mangrove species, including Camptostemon 
philippinensis, Pemphis acidula, and Avicennia 
rumphiana, were recorded in the study sites, 
highlighting their conservation significance. 
Biomass carbon stocks were estimated at 
231.33 Mg C/ha in Baras and 909.37 Mg C/
ha in Seguinon, demonstrating the substantial 
carbon sequestration potential of natural 
mangrove forests regardless of species 
diversity. Macroinvertebrate assessments 
revealed moderately diverse communities 
and the presence of bioindicator species, 
suggesting generally favorable environmental 
conditions despite observed threats such as 
occasional tree cutting and infrastructure 
development. Overall, the findings emphasize 
the ecological importance of these mangrove 
ecosystems in supporting biodiversity, carbon 
storage, and coastal resilience.

It is recommended to establish and 
regularly update barangay-level mangrove 
databases through periodic ecological 
monitoring and capacity-building for 
local communities. Strengthening law 
enforcement, integrating mangrove zoning 
into Municipal Comprehensive Land Use 
Plans (CLUPs), establishing mangrove 
reserves, and developing sustainable local 
mangrove management frameworks are 
likewise recommended. Greater community 
participation through awareness programs 
and the establishment of Community-Based 
Forest Management Agreements (CBFMAs) 
should also be promoted to strengthen 
long-term conservation and sustainable 
management of mangrove ecosystems.


