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I. Introduction

Bohol is a 1st class province and the 10th largest island 
in the country. The island-province is roughly oval 
with major axes trending to the northeast at Camotes 
Sea and the southwest at Mindanao Sea. There are 
47 municipalities grouped into three congressional 
districts. Tagbilaran City is the lone city serving as the 
provincial capital. Thirty municipalities are coastal with 
a coastline length of 1,009 km. Of the 1,109 barangays, 
361 are coastal and 64 are island barangays surrounded 
by 72 smaller islands. Of the 411,726 ha total land area, 
only a quarter is forest, covering both public and private 
lands. There are 11 major watersheds and 16 protected 
areas (PAs). Twelve of the PAs are in coastal areas 
where old and new mangrove stands are located.

As of National Statistics Office (NSO) Census in 2005, 
the total population of Bohol is 1,313,560. Almost half 
of the population are living in coastal areas. Bohol is 
famous for its 1,776 chocolate hills, with rivers and 
caves, white sand beaches (e.g., Panglao and Anda), 
dive sites (in Balicasag, Pamilacan, and Cabilao 
islands), and rich coral reef biodiversity.

Bohol has the biggest mangrove area (natural and 
plantation stands) in the whole Visayas. In fact, the 
biggest man-made mangrove plantation in Southeast 
Asia is found in Banacon, Getafe. The province also 
has the highest mangrove species diversity in Central 
Visayas and probably in the entire country (Primavera 
2000). The mangrove forest in Cogtong Bay in Candijay 
has 33 species (Yao 1999). 

The primary sources of income in coastal areas are 
fishing, nipa weaving, seaweed and abalone culture, 
labor services, farming, and employment in government 
and private firms. Among the main socio-economic 
problems in coastal areas are illegal gambling, 
(isolated) drug addiction, insurgency, high population 
growth, and proliferation of informal settlers.

Importance of Mangroves

The most important role of mangroves in the province 
is as source of food and products for selling (such 
as firewood, charcoal, fiber, wine, vinegar, tannin, fish, 
clams, etc.). Mangroves provide breeding/feeding 
areas for fishes and crustaceans. They also provide 
protection against strong waves and storm surge. 



State of the Mangrove Summit: Central and Eastern Visayas Proceedings
Status of Mangroves per Province16

Ecotourism in mangrove areas serves as a livelihood 
activity in the province. Some of the ecotourism 
activities in mangroves include mangrove tour (along 
boardwalk), kayaking, stand-up paddling, canoeing, and 
firefly tour. There are also floating restaurants touring 
along the mangroves in Loboc River. Mangroves are 
also used as educational and research sites.

The province has rich history of community-based 
forest management (CBFM) programs. For example, 
the Banacon island is the first recipient of the Certificate 
of Stewardship Contract (CSC) in 1980s. The tenurial 
instrument was given by DENR to fishers, who are 
dependent on mangroves, to protect and conserve the 
forest. The tenurial agreement generated revenues and 
paved way in managing the illegal fishponds. This effort 
was made possible through the United States Agency 
for International Development (USAID) EcoGov project. 

The Banacon man-made mangrove forest is the first 
large-scale mangrove afforestation project in the 
Philippines, and probably in Asia. It is also one of the 
11 Community-based Forest Management Agreement 
(CBFMA) holders in Bohol issued by DENR through 
the facilitation of the Coastal Resource Management 
Project (CRMP). Along with the local government of 
Calape, the project highlighted the protective value 
of mangrove plantation in effectively protecting the 
Pangangan causeway. This was made possible through 
the efforts of Mr. Ytac together with the scouters who 
started mangrove planting in the area (Yao undated).

II. Status of Mangroves 

Bohol is known to have the biggest mangrove area 
(both natural and plantation stands) in the entire 
Visayas (14,502 ha; DENR-Bohol undated). It also has 
high species richness.  

Around 1,000 ha of mangroves were planted through 
the Sustainable Integrated Area Development (SIAD; 
2016-2017). These mangrove plantations have a 
survival rate of 85 % and are found in the municipalities 
of Bien Unido, Buenavista, Carlos P. Garcia (CPG), 
Getafe, Inabanga, Mabini, Talibon, and Ubay. The 
mangrove planting project from the National Greening 

Program (NGP; 2011–2017) covered a total area of 
2,091 ha with 100 % survival rate (DENR-PENRO Bohol). 
These plantations are in Bien Unido, Buenavista,  
Getafe, Inabanga, CPG, Talibon, Calape, Loon, 
and Maribojoc. The Mangrove and Beach Forest 
Development Project (MBFDP; 2015-2017) reforested 
a total of 2,890 ha (189 ha in Tagbilaran and 2,701 
ha in Talibon) with 87 % survival rate (Table 1). Other 
initiatives were done by the peoples’ organizations 
(POs) in partnership with the Provincial Government of 
Bohol (PGBh), local government units (LGUs; municipal 
and barangay), and the private sectors.

Mangrove species recorded in the province include: 
Aegiceras corniculatum, Avicennia alba, A. marina, A. 
officinalis, Bruguiera gymnorrhiza, B. sexangula, Ceriops 
decandra, C. tagal, Excoecaria agallocha, Heritiera 
littoralis, Lumnitzera racemosa, Nypa fruticans, Osbornia 
octodonta, Rhizophora apiculata, R. mucronata, R. 
stylosa, Sonneratia alba, and S. caseolaris. Mangrove-
associate species include: Dolichandrone spathacea, 
Hibiscus tiliaceus, Ipomoea pes-caprae, Morinda 
citrifolia, Pongamia pinnata, and Terminalia catappa.

The mangrove areas of Bohol consist of both natural 
growth and plantation stands. Most mangrove areas 
are declared protected landscapes and seascapes, 
mangrove forest reserves, and mangrove swamp/
wilderness areas. These are the declared protected 
mangrove areas: the Alburquerque-Loay-Loboc 
Mangrove Swamp Forest Reserve (Presidential 
Proclamation No. 293, s2000), the Panglao Island 
Protected Seascape (Presidential Proclamation No. 
426, s2003), the Talibon Group of Islands Wilderness 
Area (Proclamation No. 131, s1999), the Cabilao-
Sandigan Island Mangrove Swamp Forest Reserve; 
Pangangan Island Mangrove Swamp Forest Reserve; 
Tubigon Group of Islands Wilderness Area; Clarin 
Group of Islands Wilderness Area; Ubay-Mabini Swamp 
Forest Reserve/Wilderness Area; Inabanga-Buenavista 
Mangrove Swamp/Wilderness Area; Candijay-Anda-
Mabini Mangrove Swamp Forest Reserve/Wilderness 
Area; Getafe Mangrove Swamp Forest Reserve/
Wilderness Area, and the Carlos P. Garcia Mangrove 
Swamp Forest Reserve/Wilderness Area. These 
protected areas are managed by the Protected Area 
Management Board (PAMB). 
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Degradation of Mangrove Forests

The mangrove area in the province is generally 
increasing due to the mangrove reforestation/
afforestation programs implemented by various 
groups. The DENR rehabilitation programs particularly 
the NGP (2011-2017), the MBFDP (2015-2017), and the 
SIAD (2016-2017) contributed mainly in the increase of 
mangrove stands, although most of these plantations 
are still undergoing forest development process. 

The decline in mangrove stands (especially the old 
growth stands) in some areas is attributed to cutting 
of mangroves for fuelwood, charcoal, and construction 
materials. There are also cases of conversion into 
residential, commercial, and tourism areas. These 
conversions are related to the increasing number of 
informal settlers that needs areas for settlement. 

Threats to Mangrove Forests

Other threats on mangroves include coastal pollution 
and sand extraction. A rare case in Banacon, Getafe 
is the pest infestation in young mangrove plantations. 
Natural disturbances such as sea level rise and 
occurrences of earthquake also threatened the long-
term survival of mangroves. In October 2013, a 7.2 
magnitude earthquake hit Bohol. Portions of the coastal 
areas in Tubigon and Inabanga were inundated by few 
inches. Around 129 ha in Maribojoc and Loon were 
uplifted which caused the mangroves to deteriorate 
and eventually die. The uplifted areas were used as new 
settlement areas by the residents.

Table 1. List of mangrove plantation management projects in Bohol.

Programs/Projects Project 
duration 

Areas 
covered

(ha) 

Survival 
rate (%)

Funding 
source 

Project 
implementer/ 

Partner 
agencies 

Budget 
(PHP)

SIAD: Mangrove 
Planting 

2016–2017 1,000  
(Bien Unido, 

Buenavista, CPG, 
Getafe, Inabanga, 
Mabini, Talibon, 

Ubay) 

85 DENR BLGUs, POs 40,200,000

MBFDP: Mangrove 
Planting 

2015–2017 2,890  
(Tagbilaran, 

Talibon) 

87 DENR BLGUs, POs 58,003,297

NGP: Mangrove 
Planting 

2011–2017 2,090.57  
(Bien Unido, 

Buenavista, Getafe, 
Inabanga, CPG, 
Talibon, Calape, 

Loon, Maribojoc)

100 DENR DENR, BFAR, 
DepED, MLGU, 
BLGU & POs 

Total area covered: 5,980.57
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III. Mangrove Protection and Management

The major activities under the CRM Program of BEMO 
is the conduct of participatory coastal resource 
assessment (PCRA). It includes mangrove assessment 
through a participatory manner. The province issued 
an Executive Order (EO) creating the Marine Protected 
Area – Provincial Technical Working Group (MPA-
PTWG) to lead in the implementation of MPA plans 
and programs. Another activity is the provision of 
technical and livelihood assistance, and networking of 
MPA management councils. These councils formulate/
review management plans, conduct monitoring and 
assessment, provide training on MPA monitoring, 
provide land-based livelihood projects, assist/link the 
councils to livelihood opportunities, and seek funding 
assistance for the activities of the network (Fig. 1)

The mangrove protected areas are managed by the 
PAMB. These MPAs are headed by the Protected Area 
Superintendent (PASu) or the Community Environment 
and Natural Resources Officer (CENRO). Some areas 
are also managed by POs with CBFMA. As of 2014, the 
province has a total of 174 MPAs (including mangroves) 
with an aggregate area of 3,171 ha representing around 
0.50 % of the total area of the municipal waters (MPA 
Support Network, 2014; Fig. 2).

Figure 1. Municipal Integrated Coastal 
Resource Management Planning Workshop.

Figure 2. Map of Bohol showing the location of the 174 Marine Protected Areas (MPAs).

MPA Point Site

MPA Boundary

Legend
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Other CRM-related activities include giant clam seeding, 
mangrove rehabilitation and enhancement, and coastal 
restoration projects in MPAs.

In 2000, the Coastal Law Enforcement Summit  
was conducted. The summit resulted to the creation 
of the district-wide Coastal Law Enforcement  
Council (CLEC). In 2014, the 2nd Summit was conducted 
which resulted to the issuance of Executive Order 
No. 1 (s2015) enhancing the CLEC and expanding 
its membership. It was then followed by the 
creation of a Provincial Coastal Law Enforcement  
Task Force (PCLETF) and the Coastal Law  
Enforcement – Provincial Technical Working Group 
(CLE-PTWG). In 2016, the coastal LGUs were clustered 
into eight groups with contiguous waters, common 
issues and interests. Technical working groups were 
created to effectively respond to the issues and 
concerns in different clustered coastal municipalities. 

Monitoring and Evaluation

The DENR is one of the main players doing monitoring 
and evaluation (M&E) in mangrove plantations in the 
entire province (Fig. 3). These M&Es are conducted 
together with the Provincial Government of Bohol 
particularly through the Office of the Provincial 
Agriculturist (OPA) and the BEMO.

IV. Summary and Recommendations 

There is a need to enhance the mangrove stands (to 
make it more diverse) and update information on the 
actual mangrove cover and extent using geographic 
information system (GIS). As has been long practiced 
in reforestation, the province is limited to the use 
of Rhizophora species. Other species are often 
neglected. Mangrove nurseries and mangrovetum (as 
source of planting materials) shall be constructed 
in strategic sites. Site-species-matching and proper 

species zonation should be observed in implementing 
mangrove reforestation projects. Illegal activities 
such as mangrove cutting, conversion into different 
land-uses, and improper garbage disposal should be 
stopped. Enforcement of environmental laws, policies, 
and regulations should be strictly implemented. While 
ecotourism is an existing and potential source of 
alternative livelihood, there is a need to consider carrying 
capacity, biodiversity, and conservation in developing 
tourism programs. Continuous information, education, 
and communication (IEC) advocacy on the importance 
of mangroves, and the protection and conservation of 
coastal resources should also be implemented.

Figure 3. Training on Habitat Enhancement and 
Rehabilitation Program and Actual Mangrove 
Planting (through cash-for-work program).
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I. Introduction

The Province of Cebu is a 1st Class Provincial Local 
Government Unit (LGU) located in Region VII (Central 
Visayas). It is the regional center for governmental 
services and is a major hub for business and  
trade in the Visayas and Mindanao regions. The province 
has a population of 2.93 million people with a growth 
rate of 1.94 % (PSA 2017). Majority of its inhabitants 
are residing within 60 km from the coastal zones.  
This makes Cebuanos exposed to natural disasters 
such as typhoon, land slide, storm surge, and  
sea level rise (SLR).

All of Cebu’s 51 component cities and municipalities 
(including 144 barangays) are coastal. The province 
supports the region’s fishing industry and contributes 
74 % of fish supply in Central Visayas (White et al. 
2004). The high fisheries production can be attributed 
to the five major fishing grounds surrounding Cebu: the 
Visayan Sea, Tañon Strait, Cebu-Bohol Strait, Camotes 
Sea, and the Danajon Double Barrier Reef.  Demersal 
fisheries supply most of the fishes in the local wet 
markets. In 2016, Northern Cebu recorded a total 
of 2,129,665 metric tons of landed fish catch from 
combined commercial and municipal fishing.

The high fisheries production is related to the health 
and functionality of the three major marine habitats: 
mangroves, seagrass, and coral reefs. The conditions 

of these marine habitats are directly proportional 
to the abundance of fishery resources. As generally 
understood, a healthy marine habitat will translate to 
higher fishery stocks. 

To protect and conserve the coastal resources of 
Cebu, the province has partnered with non-government 
organizations (NGO) for the establishment of marine 
protected areas (MPAs). During the Coastal Resource 
Management Project (CRMP; of the DENR), about 70 
MPAs were established. The number of MPAs has 
doubled in the last 10 years as many municipalities have 
seen the benefits of a successful MPA. The success 
of MPA management in most areas made Cebu as an 
MPA learning site. Three MPAs were included in the list 
of 10 Most Outstanding MPAs in the Philippines. The 
recognition continues as another MPA was awarded 
in 2017 as the Best Locally Managed MPA by RARE-
Philippines and Oceana-Philippines.

The mangrove forest has played a major role in the 
replenishment of fishery stocks. It functions both 
as habitat and nursery for some target species. 
Another recognized function of mangrove in Cebu is 
the protection that it provides in coastal areas. Some 
areas in the province are frequently visited by typhoon, 
particularly Northern Cebu, which is known as a regular 
typhoon path in the Visayas. From 1965 to 1995, 79 
typhoons hit Cebu, five of which were devastating. 
These typhoon occurrences damage properties and 
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agriculture. The occurrence of Super Typhoon (ST) 
Yolanda (international name: Haiyan) in November 
2013 brought the biggest damage estimated at  
USD 261 million (FAO 2013). The bio-shield function of 
a mangrove forest has prompted the province to adopt 
mangrove rehabilitation as a major CRM program. It 
befits mangroves as natural barriers against strong 
winds, storm surges, and coastal erosion. The province 
adopted a 1 Million Mangrove Planting program that 
aimed to plant one million mangroves throughout Cebu. 
The program turned out to be unsuccessful as only 11 % 
survived. But the program has stirred different institutions 
to engage in mangrove planting and has become part 
of the corporate social responsibility (CSR) of many 
private corporations. To improve the survivability of the 
planted mangroves, the province adopted a scientific 
protocol on mangrove planting and has partnered with 
fisherfolk organizations to implement a community-
based mangrove rehabilitation program.

II. Status of Mangroves

Mangrove assessments in Cebu were conducted only 
in selected areas by various organizations, mostly 
by NGOs. Thus, most of the sites assessed were  
within the areas covered by their project. There are  
data gaps in areas where there are no NGOs or 
mangrove management program. These datasets need 
to be consolidated. 

In 2017, the PENRO had conducted mangrove 
assessment through participatory coastal resource 
assessment (PCRA) in the City of Carcar (Southern 
Cebu). The mangrove species composition, average 
height, percent crown cover, and regeneration were 
determined using the modified transect plot method 
(Coastal Resource Management Project-PCRA Manual). 
The following number of plots were established per 
site: Barangay Tuyom (15), Barangay Ocaña (10), 
Barangay Bolinawan (17), Barangay Valladolid (13), 
and Barangay Poblacion 3 (37). Nine mangrove species 
were identified, as: Avicennia marina (Am; “miyapi”), 

Ceriops decandra (Cd; “lapis lapis”), Ceriops tagal (Ct; 
“tungog”), Lumnitzera racemosa (Lr; “culasi”); Nypa 
fruticans (Nf; “nipa”), Rhizophora apiculata (Ra; “bakhaw 
laki”), Rhizophora mucronata (Rm; “bakhaw baye”), 
Rhizophora stylosa (Rs; “bakhaw bato”), and Sonneratia 
alba (Sa; “pagatpat”; Table 1). The overall mangrove 
condition of Carcar City was good in terms of average 
height (6.31 m) and percent crown cover (54.57 %), and 
fair in terms of regeneration (< 1 individual/m2).

Mangrove assessment from three plots was also 
conducted in Barangay Looc, Municipality of Santander, 
Southern Cebu (Table 2). Four mangrove species were 
identified: Pemphis acidula (Pa; “bantigue”), Lumnitzera 
racemosa (Lr; “culasi”), Xylocarpus granatum (Xg; 
“tabigi”), and Ceriops tagal (Ct; “tungog”). The overall 
mangrove condition was good in terms of average 
height (7.76 m) and percent crown cover (60.21 %) 
but was poor in terms of regeneration (< 1 individual/
m2). Generally, Southern Cebu has a good mangrove 
condition but with low regeneration. This translates  
into less seedling production and slow natural 
regeneration capability.

For Northern Cebu, mangrove assessment was 
conducted in the Municipality of Daanbantayan using 
Mangrove Community Structure Survey (MCSS) 
Method. The activity was intended to assess the 
extent of typhoon damage in mangroves. However, 
this report only presented the species composition and 
density in the six barangays covered in the survey. The  
survey covered 81.82 ha where 14 species was 
recorded (Table 3).  Barangays Bagay and Tominjao 
have the highest number of mangrove species with 
nine species. The species Avicennia marina dominated 
all sites. Barangay Tapilon has the highest density 
at 12,067/ha, however, it has few seedling density—
indicating low regeneration rate (Table 4). Barangay 
Calape has the lowest density at 3,800/ha. Barangay 
Aguyo has the highest seedling density at 4,350/ha. 
The species Rhizopora stylosa has the highest density 
(11,458/ha) followed by Avicennia marina (6,374/ha) 
and Ceriops decandra (< 1,000/ha).
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Table 1. Summary of results of mangrove vegetation assessment in Carcar City, Cebu.

Sites Species Average 
height (m)

Crown 
cover (%)

Regeneration 
(per m2)

Overall Am, Sa, Ra, Rs, Rm, Cd, 
Ct, Lr, Nf (9)

6.31 54.57 0.69

Tuyom Am, Sa, Ra, Rs, Rm (5) 4.29 43.34 0.20
Ocaña Am, Sa, Ra, Rs, Rm (5) 7.12 43.37 0.26
Bolinawan Am, Sa, Ra, Rs, Rm, Cd, 

Ct, Lr, Nf (9)
6.90 50.15 2.02

Valladolid Am, Sa, Ra, Rm (4) 6.66 83.06 0.06
Poblacion 3 Am, Sa, Ra, Rs, Rm, Cd, 

Lr, Nf (8)
6.55 52.92 0.93

Table 2. Summary of results of mangrove vegetation assessment in Barangay Looc, Santander, Cebu.

Plots Species Average height 
(m)

Crown cover 
(%)

Regeneration 
(per m2)

Overall Pa, Lr, Xg, Ct (4) 7.76 60.21 0.02
1 Pa, Lr 7.24 43.20 0.01
2 Xg 9.27 56.55 0.04
3 Pa, Xg, Ct 6.78 80.90 0.00

Table 3. List of mangrove species recorded in six coastal barangays in Daanbantayan, Cebu.

Species
Barangay/Site

Agujo Bagay Calape Talisay Tapilon Tominijao
Aegiceras corniculatum + +
Aegiceras floridum +
Avicennia officinalis +
Avicennia marina + + + + + +
Bruguiera gymnorrhiza + +
Ceriops decandra + + + + + +
Excoecaria agallocha + +
Lumnitzera racemosa + + +
Nypa fruticans +
Rhizophora apiculata + + + + +
Rhizophora mucronata + + + +
Rhizophora stylosa + + + + + +
Sonneratia alba + + + + +
Xylocarpus granatum + + +
Total 8 9 5 7 9 9
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Table 4. Mangrove density per barangay of the six coastal barangays in Daanbantayan, Cebu.

Barangay Area 
(ha)

Density 
(count/ha) Seedlings density Tree density

Agujo 12.18 7,100 4,350 2,575
Bagay 24.24 6,314 2,843 0
Calape 10.27 3,800  0 2,133
Talisay 9.35 5,950 0 4,000
Tapilon 6.53 12,067 0 10,833
Tominjao 19.30 4,038 1,833 8,150

III. Mangrove Protection and Management 

The recognition on the importance of mangroves 
motivated the provincial government to adopt a 
mangrove rehabilitation and protection program. The 
program was anchored on science as the basis for 
the formulation of mangrove management protocol. 
Lessons learned from ST Yolanda have shaped up 
mangrove planting into a major disaster risk reduction 
program from mere rehabilitation activity for fisheries 
production. A protocol anchored on the recognition 
of using appropriate species at the appropriate place 
and at the appropriate time became the basis for the 
formulation of the different components in mangrove 
rehabilitation and conservation project. In recognition 
of the protocol, the Cebu Province has identified in its 
mangrove rehabilitation and conservation program the 
activities that would integrate the science protocol in 
every mangrove planting project. 

Mangrove Habitat Mapping

The province has no comprehensive historical 
information on the extent and distribution of 
mangroves. Previous mangrove rehabilitation 
programs failed to include inventory of remaining 
mangrove stands. Another reason was the absence or 
lack of a coordinated planting activities from different 
organizations that were engaged in planting. Mangrove 
rehabilitation programs implemented by NGOs also 
have limited information on the total number of planted 
areas and survival rate. Most of their projects focused 
on MPA establishment. 

In 2016, the PENRO embarked on an inventory program 
that determined the extent of the coral reef, mangrove, 
and seagrass habitats in the province. The coastal 
maps were used to redesign existing MPAs and ensure 
that all habitats are part of the MPA. 

The mapping used the standard coastal habitat survey 
in sync with geographic information system (GIS) 
operation. Pre-survey preparations involved analysis 
of available aerial/satellite images from free sources. 
These images were rectified and used as guide for 
daily mapping. The guide map contained pre-plotted 
coordinates of starting and ending points. Global 
Positioning System (GPS) units were recalibrated to 
receive coordinates. For mangrove habitat mapping, 
satellite images were used to determine the vegetation 
extent and distribution. Ground truthing was done to 
identify and plot the mangrove species distribution. In 
some municipalities, MCSS was used. 

Daily GPS tracks were downloaded and converted as 
GIS Shapefiles (for ArcGIS) and DBF files (excel). These 
datasets were then converted as GIS point shapefiles  
and digitized to categorize the habitat. Coastal maps 
were supplemented with maps generated from LiDAR-
Philippines Mapping project and were enhanced to 
include municipalities/cities that were not covered by 
their project. Eighty five percent (85 %; 3,933 ha) of the 
total mangrove cover in Cebu was already mapped. The 
remaining 15 % was also already surveyed but is still 
being processed. However, the mapping covered was 
limited in extent as availability of mangrove species 
data and zonation maps remains a challenge.
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Establishment and Monitoring of Community-Based 
Mangrove Nursery 

Another component of mangrove rehabilitation program 
is the establishment of Community-Based Mangrove 
Nursery (Fig. 1). For several years, mangrove planting 
in the province was dependent on the availability of 
seeds or propagules. These programs resulted to 
mono-specific planting and neglected other species 
that are more suitable in the planting site.

The importance of mangrove nursery to conform with 
scientific protocol is beyond dispute. Nurseries provide 
the required numbers and sizes of mangrove seedlings 
at a given time. They are essential for large-scale 
mangrove reforestation because they meet the need 
for taller seedlings for sites with deeper water or faster 
sedimentation (Primavera et al. 2012). Nurseries also 
serve as storage area for excess seedlings. 

The province has adopted a standard protocol in the 
establishment of nurseries—site selection, wildlings 
collection, and maintenance and monitoring of 
seedlings in the nursery. All these steps were taught to 
fisherfolks during the mangrove nursery establishment 
training. Most of the nurseries established were large-
scale nurseries accommodating hundreds to thousands 
of seedlings which are mostly for selling. The produced 
seedlings were mostly sourced from the wild (collected 
by POs) except in some nurseries where seeds were 
germinated. These seedlings were placed in individual 

Figure 1. Community-based mangrove nursery.

containers, mostly polybags or recycled plastics. One 
significant part in seedling production that the province 
has not developed yet is the seed germination and 
grow-out techniques for Sonneratia alba. 

After the bagging of wildlings, nursery maintenance 
activities followed and were performed by PO members. 
Most of the daily activities were geared to ensure that 
seedlings are healthy and are pest-free. The PENRO 
CRM Section personnel conducted the monitoring of 
seedlings in the nursery. The growth rate and general 
observation per seedlings were recorded (Table 5). 
Marine biologists from PENRO-CRM Section performed 
the scientific monitoring every three months. Results 
and other observations were immediately reported to 
the management body.

Table 5. Mangrove nursery monitoring data.

Location Monitoring No. of 
bags

Ave. 
height (cm)

Ave. 
leaves Next monitoring

San Remigio – Busogon 
(Bagged in Sept. 2017)

September 2017 100 9 4 January 2018

Borbon – Cadahuran 
(Bagged in June 2017)

September 2017 89 34 5 January 2018

Tuburan – Bagasawe * * * * *
Liloan – Calero August 2017 ** ** ** **
Bagadian – Zaragosa August 2017 101 11 6 January 2018

*No data yet
**No data yet. Small scale backyard nurseries
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Mangrove Planting and Management Training

To institutionalize the scientific protocol on mangrove 
rehabilitation, the provincial government has 
incorporated Mangrove Planting and Management 
Training (Fig. 2) as a tool to capacitate local  
communities and municipal/city LGUs. The training 
module was designed not only to capacitate  
participants but also to use resilient and seafront 
mangrove species, and eventually to integrate with  
local disaster and risk reduction plans. Marine 
biologists from the CRM Section conduct the  
training four times a year. 

The training covered a comprehensive lecture on the 
ecology and biology of mangroves, basic management 
approaches (including nursery establishment and 
management), monitoring, and data analysis. The 
practicum part of the training provided the participants 
hands-on experience on wildlings collection, actual 
planting, and species identification.

Mangrove Planting and Monitoring

Mangrove planting followed the principle of “Right 
Species, Right Place, and Right Time”. If the site is 
suitable, the request for mangrove planting materials 
is granted by PENRO. Simple validation of the proposed 
site for planting followed. After site validation, the  
data processing, reporting, and map generation 
followed. The report included the type and number of 
mangrove seedlings that can be accommodated in 
the site, instructions on planting technique (as single 
or double seedlings), the best planting time based  
on the local tidal calendar, and list of materials  
needed for planting (Table 6).

Figure 2. Training on mangrove planting.

Crucial in the approval of the request is the concurrence 
of the municipal and barangay LGUs, and the PO.  
This ensures that there is an organization that will 
maintain the planting site. There is coordination with 
the local environmental office for all mangrove planting 
activities. The PENRO ensures that the planting site 
conforms with the local development plan of the 
municipality or city. Fig. 3 shows the process from 
mangrove planting to monitoring.

After the site validation and coordination, mangrove 
seedlings were purchased by PENRO from the 
accredited mangrove nurseries. Delivery was usually 
facilitated by the supplier.

Monitoring of the planted mangroves started three 
months after the planting. Growth and survival rates 
were measured. The PENRO has adopted the Fixed-
Point Quadrat Method in monitoring the growth and 
survival rate of planted mangroves. This was due to the 
limitation in the number of PENRO personnel doing the 
monitoring of large rehabilitation sites. An example of 
mangrove monitoring results is provided in Table 7.
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Table 6. Site selection check list.

Biophysical YES NO

Outplanting: seafront
• Exposed during neap tide (low tide)
• Protected from wave action
• Substrate firm (foot does not sink above the ankle)
• Remaining mangroves

First 3 criteria should be YES
Outplanting: outer abandoned pond

• Exposed during neap tide (low tide)
• Protected from wave action
• Substrate firm (foot does not sink above the ankle)
• Remaining mangroves

First 3 criteria should be YES
Outplanting: inner abandoned pond

• Not waterlogged
• Substrate firm (foot does not sink above the ankle)

Figure 3. Site validation flow.

Mangrove 
seedlings 
request sent 
to PENRO

Site validation 
for planting

Date 
processing 
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Brief technical 
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MANGROVE PLANTING AND MONITORING
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Table 7. An example of mangrove nursery monitoring result.

Location Date
No. of

 seedlings 
provided 

Date 
planted

Ave height 
(cm) Leaves Survival 

rate (%)
Area 

(sq. m)
Next 

monitoring

Aguho, 
Daanbantayan

Jan 2017 5,000 Aug 12, 2017 19 8 70 500 Feb/Mar 2018

La Purisima, 
Bogo City

Nov 2017 3,000 Mar 2017 No data 11 1,000 Feb/Mar 2018

Tambungon, 
San Remigio

Oct 2017 1,000 Jul 2017 24 7 89 1,000 Jan 2018

Bagatayam, 
Sogod

Nov 2017 2,000 May 2017 
(1st batch)

16 4 91 800 Apr–Jul 2018

Jan 2018 2nd monitoring 24 20 91 1,200 May–Jul 2018

Feb 2018 Jan 2018 
(2nd batch)

23 10 87

Antipolo, 
Tuburan

Feb 2018 800 Aug 2017 20 6 13 800 May–Jul 2018

Catmon Oct 2017 2,000 2017 No data 2 2,000 N/A

Jan 2018 2nd monitoring No data 0

Guinsay, 
Danao

Oct 2017 4,350 Sept 2017 
(1st batch)

30 9 8 3,194 Mar/Apr 2018

Feb 2018 Jan 2018 
(2nd batch)

30 8 29 1,156 Apr–Jul 2018

Calero, 
Liloan

Aug 2017 500 May 2017 35 11 74 500 Apr–Jul 2018

Feb 2018 2nd monitoring 29 15 7

Cotcot, 
Liloan

Nov 2017 5,000 Oct 2017 13 6 85 5,000 Apr–Jul 2018

Jan 2018 2nd monitoring 15 9 17

Calajoan, 
Minglanilla

Sept 2017 2,000 May 2017 37 7 20 500 May–Jul 2018

Feb 2018 2nd monitoring 38 19 8
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IV. Summary and Recommendations

The presence of national laws protecting mangroves 
leaves no gap in the protection and conservation of 
mangroves, even at the level of the local governments. 
The national policy on Integrated Coastal Resource 
Management has expanded the scope of mangrove 
protection beyond coastal areas. Yet, the problem on 
illegal cutting and other forms of destructions remains. 
Overlapping jurisdiction among agencies and coastal 
development remain the main reasons why mangroves 
are constantly in danger. 

Below are the recommendations needed to attain 
sustainable mangrove management in the province:

1. Associated with coastal development is the 
claim on ownership of some individuals having 
title or tax declaration over mangroves. These 
claims gave them the presumption that they can 
cut mangrove trees for reclamation and fishpond 
development. There is a need to do an inventory 
of mangrove distribution and extent, and assess if 
these mangroves have land titles or part of claims. 
Mangrove community classified as alienable and 
disposable lands should be reclassified, and any 
title or tax declaration issued over these areas 
should be revoked.

2. All remaining intact or healthy mangroves should 
be declared as MPA to exclude or protect them 
from any destructive coastal reclamation projects.

3. There should be regular budget allocation for 
mangrove rehabilitation.

4. Mangrove rehabilitation training should be 
conducted as an annual activity that should be 
spearheaded by the provincial government.

5. Mangrove protection should be discussed in 
Coastal Law Enforcement Trainings.

6. Mangrove rehabilitation, integrated with livelihood 
development, should involve community members.

7. It should be emphasized (to municipal and city 
LGU) that the reclamation permits, Foreshore 
Lease Agreement, construction permit, or any other 
permits cannot be used to cut mangroves to give 
way to development.
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State of the Mangrove in

LEYTE
The Editors, based on inputs from Leyte participants

I. Introduction

Leyte is one of the six provinces in Eastern Visayas. It 
has 31 coastal municipalities with a shoreline length of 
around 511 km and a coastal area of around 1,724,679 
ha. Fishing is the primary source of income and food 
of the coastal residents. The conversion of mangroves 
to fishponds and other coastal infrastructures threaten 
the long-term survival of mangroves in the province. 
Other issues are indiscriminate cutting for firewood 
and the increasing vulnerability to rising sea level. In 
2013, the province experienced the onslaught of Super 
Typhoon (ST) Yolanda (Haiyan). It devastated the 
province, specifically its capital, Tacloban City. 

Importance of mangroves 

Mangroves are important in providing several ecological 
services such as shoreline protection and erosion 
control, and production of prawns, crabs, shellfishes, 
and fishes. These products serve as sources of food 
and income for coastal communities. The recognition 
on the importance of mangroves motivated the province 
to implement mangrove rehabilitation program.

II. Status of Mangroves

The province has 5,686 ha of mangrove stands. It 
has a mangrove protected area, the Cuatro Islas 
Protected Landscapes and Seascapes (CILPS) 
located in the municipalities of Inopacan and 
Hindang. Several mangrove planting projects were  
planned and implemented. 

The PENRO Leyte implemented the Mangrove and 
Beach Forest Rehabilitation led and supervised by 
three major cities of the province – Baybay, Ormoc, and 
Palo. The goal of the project was to restore/rehabilitate 
2,048 ha of mangroves. The project was implemented 
in September 2017 and will end in November 2018. 

Through the supervision of CENRO Palo, Districts 1 
and 2 should be able to accomplish 32 % of the goal 
of the province. They will rehabilitate around 659 ha of 
mangroves and beach forests (comprised of nipa, 4 % 
or 2 ha; beach forest, 26 % or 173 ha; and mangrove,  
70 % or 459 ha; Fig. 1A).
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Figure 1. Mangrove distribution in Leyte, in Districts 1 & 2 (A); Districts 3 & 4 (B); and District 5 (C).
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The CENRO Ormoc together with the municipal 
governments from Districts 3 and 4 should be able 
to accomplish 32 % of the goal of the province.  
They need to rehabilitate around 1,237 ha of mangroves 
and beach forests (comprised of nipa, 17 % or 205 
ha; beach forest, 5 % or 63 ha; and mangrove, 78 % or  
969 ha; Fig. 1B).

Through the supervision of CENRO Baybay, District 
5 should be able to accomplish 8 % of the goal of 
the province. They need to plant around 152 ha of 
mangroves and beach forests (comprised of nipa, 
23 % or 35 ha; beach forest, 24 % or 37 ha; and  
mangrove, 53 % or 80 ha; Fig. 1C).

III. Mangrove Protection and Management

The provincial government currently implements their 
own mangrove rehabilitation project in Cancabato Bay. 
The project aims to rehabilitate 70 ha of mangroves in 
the bay in 14 months (September 2017 to November 
2018). The funding (PHP 28.8 million) comes from 
the budget of the DENR Region 8 in partnership with 
Bureau of Fisheries and Aquatic Resources (BFAR) 
and Environmental Management Bureau (EMB).  

The project is monitored by the provincial government. 
The communities are benefiting from this project as 
they are hired in the planting and monitoring activities. 

IV. Summary and Recommendations 

Leyte experienced damages from ST Yolanda in 2013. 
This experience made the local government units 
recognize the need to conserve and restore mangroves. 
Several mangrove rehabilitation projects were already 
implemented and some are still on-going. Many failed 
due to improper implementation, but some succeeded. 
For successful implementation of the projects, there is 
a need for proper coordination among government units 
in the documentation and monitoring of the projects. 
Through this proper coordination, best practices can be 
shared to communities. This could then help to attain a 
more resilient and sustainable community in the future. 
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State of the Mangrove in

ORMOC CITY
Rafael Junnar P. Dumalan

Environmental Management Specialist II
Environment and Natural Resource Division

LGU – Ormoc City

I. Introduction

Ormoc is a coastal city, located in the northwestern 
part of Leyte, Eastern Visayas. The name of the city was 
derived from  the Visayan term ‘ogmok’, which means 
lowland or depressed plain. It is a 1st class independent 
component city recognized as a pioneer city of Leyte, 
and the first non-provincial city in the country. It is 
bounded on the northwest by the towns of Matag-ob 
and Merida, in the north by Kananga, in the northeast 
by Jaro, Pastrana and Dagami, and in the south by 
Albuera. The high Mountain Mount Mindiwin separates 
Ormoc from the eastern portion of Leyte. The Ormoc 
Valley supply water for the town and stretches from 
north-northeast to south-southeast with numerous 
rivers and streams.

At present, Ormoc City is experiencing steady progress 
with continuous modernization programs. The city 
serves as an economic, cultural, commercial and 
transportation hubs in Western Leyte. It is the agro-
commercial and industrial gateway to Eastern Visayas, 
and is a popular jump-off point for Cebu City, the rest of 
the Visayas, and northern Mindanao. The fast-growing 
economy and accelerating business in the city caused 
a significant increase in local populations. The fast 
development was largely attributed to the activities 
spawned by the Philippine National Oil Company 
(PNOC) Geothermal Power production project in 
Tongonan. The development accommodates the rising 
number of people and businesses in the area. 

There are 110 barangays in Ormoc City, 41 are 
classified as urban and 69 are rural. Of these, 16 rural 
and urban barangays are situated in coastal areas. The 
Philippine Statistics Authority (PSA) Population Census 
in 2015 reported a population of 215,031 with 50,341 
households. The growth rate in the city is estimated at 
2.17 % in 2000-2010 census and increased at 2.26 % 
in 2015. In 2016, the city had a projected population of 
219,891 with 51,479 households.

Ormoc City has the largest land area (46,430 ha) 
in the province of Leyte. Half of the lands are in 
mountainous and hilly areas. Agriculture is the main 
use of the land, which comprises 26,298 ha (56.64 %). 
The city has 15,034 ha (32.38 %) of forest lands and  
2,672 ha (5.75 %) of commercial areas. Areas classified as 
special land use such as the airport, mangroves/swamps, 
mineral areas and open grasslands constitute 2,424 ha 
(5.22 %; Rañolas 2016). According to the Environment and 
Natural Resources Division (ENRD – Ormoc; undated), 
the mangrove/swampland area is estimated at 935 ha, 
around 191 ha of it are within the Community-Based 
Forest Management (CBFM) area (Fig. 1).

Importance of Mangroves

Mangroves provide shelter and nourishment to various 
species of birds, mammals, molluscs, crustaceans, and 
fishes. They also provide coastal protection, erosion 
control, sediment stabilization, flood regulation, 
nutrient supply, and waste treatment. In the Philippines, 
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Figure 1. Map of the mangrove area in Ormoc City, Leyte (derived from Mangrove Ecosystem 
Infographics, OML Center).

II. Status of Mangroves

Mangrove assessment was conducted in 1992 by U.P. 
Visayas Foundation (1994). The mangrove forests in 
Ormoc City are situated in Brgy. Naungan, Brgy. Lao, and 
Brgy. San Juan with small patches in Brgy. Bantigue. 
The mangrove cover in the Naungan-Lao-San Juan 
zone is estimated at 726 ha (Ormoc ENRD, undated). 
The site covers a vast expanse of mangrove, but it is 
being encroached. Most mangroves were converted to 
fishponds. Along the coastal fringes are natural stands 
of Rhizophora, Sonneratia, and Avicennia spp. while 
the inland areas are covered with nipa, bamboo and 
coconut plantations. 

the combined direct economic value estimated for 
mangrove wood and fish products range from USD 253 
to USD 1,396 per ha per year (Melana et al. 2005).

The coastal communities in Ormoc Bay have high 
regards on mangroves as it provides them food 
source, housing materials, and livelihood (through nipa 
shingles). Ninety percent of the community go to the 
mangrove forest to harvest products for construction 
material, fuel, food and other purposes (Juario & Ontoy 
2005). Some faunal species found in mangroves 
contribute in the livelihood and daily food consumption 
of the locals. Eighty-six percent (86 %) of the people are 
involved in gleaning as a source of food and income.
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Mangrove Forest Profile

A reassessment of the mangrove forest in Ormoc Bay 
was conducted in 2001 (Juario & Ontoy 2005). A total 
of 18 species belonging to eight families were identified 
along Ormoc Bay. The mangrove species recorded 
were: Acanthus ilicifolius, Aegiceras corniculatum, A. 
floridum, Avicennia marina, A. alba, A. officinalis, A. 
lanata, Bruguiera parviflora, Ceriops decandra, C. tagal, 
Excoecaria agallocha, Nypa fruticans, Rhizophora 
apiculata, R. mucronata, R. stylosa, Sonneratia alba, 
S. caseolaris and Xylocarpus granatum. There was 
no distinct zonation observed in any of the sampling 
sites. This can be attributed to the narrow differences 
on the substrate types and physico-chemical factors. 
In 2001, mangrove tree densities ranged from 3,020 
trees ha-1 (Benabaye) to 46,234 trees ha-1 (Puerto Bello-
San Juan; Table 1). However, this was 50 % lower than 
the previous report in 1992. There was a decrease in  

tree basal area (BA) due to the harvesting of  
larger trees (1992: 9.59 – 42.22 m2 ha-1; 2001: 8.44– 
22.41 m2 ha-1). The large decrease in BA was more 
prominent in areas with coastal inhabitants (e.g. 
Puerto Bello – San Juan, Naungan and Tahusan Islet) 
than those in less populated areas (Benabaye and 
Calunangan Points, Merida). Despite the anthropogenic 
disturbances, species diversity increased in 2001 and 
may be due to the replanting efforts. Among sampling 
sites, Naungan (a mangrove forest reserve) had the 
highest diversity. The sapling and seedling densities 
have been an important measure in assessing the 
regenerative capacity of an impacted mangrove 
ecosystem (Duke 2001). In all sampling sites, seedling 
densities ranged from 360 to 84,921 seedlings ha-1 while 
sapling densities ranged from 397 to 4,831 sapling ha-1 
(Table 2). Avicennia and Rhizophora species have the 
highest regenerative capacities while other genera 
were below 50 %, indicating low turnover rate.

Table 1. Tree density (ha-1) and basal area (m2 ha-1) of selected mangrove genera in five sampling sites in Ormoc 
Bay during the 1992 and 2001 surveys.

Genus Benabaye, 
Merida

Calunangan, 
Merida

Puerto Bello, Merida/ 
San Juan, Ormoc

Tahusan Islet, 
Ormoc

Naungan, 
Ormoc

1992 2001 1992 2001 1992 2001 1992 2001 2001
Density 

Avicennia 2,580 641 1,400 677 4,765 563 14,700 2,308 2,106
Aegiceras 40 18 - - 18,740 5,284 100 542 17
Bruguiera 180 14 - - - - - - -
Ceriops 280 863 - 2,167 5,560 33,463 600 3,725 695
Excoecaria - 19 - - - - - - -

Nypa - 18 - - 66,820 6,814 10,000 4,842 4,897
Rhizophora 6,620 1,330 5,800 1,017 40 6 300 30 167
Sonneratia - 116 3,200 503 1,145 104 5,500 333 216
Xylocarpus - 1 - - - - - - -
Total 9,700 3,020 10,400 4,364 97,070 46,234 31,200 11,780 8,098

Tree basal area
Avicennia 10.60 8.91 4.10 5.22 1.74 2.46 5.14 5.74 12.18
Aegiceras - - - 0.02 5.57 6.43 0.02 - -
Bruguiera 0.07 - - - - - - - -
Ceriops - 0.92 - 0.07 1.89 0.69 0.43 - 0.02
Excoecaria - 0.06 - - - - - - 0.15
Rhizophora 4.98 5.95 2.40 3.79 0.02 0.01 0.14 - 0.57
Sonneratia 26.57 6.57 27.80 11.02 3.95 0.52 3.86 2.69 0.66
Total 42.22 22.41 34.30 20.12 13.17 10.11 9.59 8.43 13.58
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In 2014, mangrove assessment was conducted in 
three coastal barangays: Brgy. Lao, Brgy. Naungan 
and Brgy. San Juan. This assessment was conducted 
by students from the Visayas State University in 
collaboration with a non-government organization 
(NGO; OXFAM Report, undated). The survey covered 
ca. 403 ha of mangroves excluding fish ponds (133 
ha). A total of 17 mangrove species belonging to eight 
families were found, namely: Acanthus ebracteatus, 
Aegiceras corniculatum, A. floridum, Avicennia marina, 
A. alba, A. officinalis, A. rumphiana, Bruguiera cylindrica, 
Ceriops decandra, Excoecaria agallocha, Lumnitzera 
racemosa, Nypa fruticans, Rhizophora apiculata, R. 
mucronata, R. stylosa, Sonneratia alba and S. caseolaris. 
This was one species lower than the previous survey 
but recorded two new species: Avicennia rumphiana 
and Lumnitzera racemosa. Among mangrove species, 
A. marina had the largest BA and highest importance 
value (IV). This species is known as one of the ‘front-
liners’ of the forest with intricate root system and 
pneumatophores allowing them to withstand strong 
waves and winds. Contrary to the early reports of no 
pronounced species zonation (Juario & Ontoy 2005), 
the recent report documented distinct mangrove 

Table 2. Seedling and sapling density (ha-1) in five sampling sites in Ormoc Bay during the 2001 survey.

Sampling Sites Seedling Sapling

Benabaye Point, Merida 2,551 832

Calunangan Point, Merida 1,813 520

Puerto Bello, Merida - San Juan, Ormoc 38,071 1,345

Tahusan Islet, Ormoc 360 397

Naungan, Ormoc 84,921 4,831

Total 127,716 7,925

species dominating different zones. The seaward 
zone is usually a mix of Avicennia-Sonneratia while the 
middle zone is dominated by Avicennia-Rhizophora and 
the landward zone dominated by Avicennia-Aegiceras-
Bruguiera-Ceriops. This mangrove zonation was largely 
affected by the sediment quality, tidal inundation 
and other physico-chemical conditions (e.g., salinity 
and pH). The survival of the mangrove species relies 
on their reproductive potential (i.e., sapling and 
seedling). In all areas, sapling and seedling densities 
were relatively high at 2,000 – 5,000 saplings ha-1 
and 4,800 – 19,700 seedlings ha-1, respectively. The  
presence of these saplings and seedlings is indicative 
of the recruitment and regenerative capacity of a 
mangrove ecosystem during adverse environmental 
conditions (e.g., typhoon).

A more recent study was conducted by Carlos  
et al. (2015) that evaluated the resiliency of Typhoon 
Haiyan-disturbed mangroves in Tacloban City and 
Ormoc City (in Leyte), and in Quinapondan and General 
MacArthur (in Eastern Samar). Mangroves in these 
areas were damaged by storm surge and strong 
winds. Species belonging to the genera Rhizophora, 
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Figure 2. Mangroves that recovered from Super Typhoon Haiyan: (A) Avicennia and Sonneratia spp. 
showing refoliation and coppicing; (B) mangrove trees having intact stands and refoliation (pictures 
from Carlos et al. 2014).

A B

Sonneratia and Avicennia dominated the mangrove 
forests in all sites. In Ormoc City, R. apiculata and A. 
marina dominated the seaward zone with tree density 
of 2,713 trees ha-1 and 2,528 trees ha-1, respectively. 
These trees were relatively taller (Rhizophora = 8.43 m;  
Avicennia = 10.63 m) and with bigger diameter 
(Rhizophora = 0.07 m; Avicennia = 0.15 m) as compared 
to the other species. High vegetation resistance of 
these genera was observed in Ormoc City (Rhizophora 
= 129 cm2 ha-1; Avicennia = 655 cm2 ha-1). Six months 
post-typhoon mangrove assessment showed signs 
of vegetation regrowth through refoliation (Fig. 2). 
However, the regrowth of affected mangroves appeared 
to be genus-specific, wherein Sonneratia and Avicennia 
species exhibited faster refoliation and coppicing. 
Furthermore, seedling recruitment rate varied among 
mangrove genera and Haiyan-affected areas. After six 
months, Ormoc City had the second highest seedling 
recruit (~3,000 seedlings ha-1) dominated by Avicennia 
species. Overall, the study emphasized higher relative 
vegetation resistance and seedling regeneration 
potential of Sonneratia and Avicennia.

Associated Macrofauna

Early mangrove assessment in Ormoc Bay reported rich 
diversity of mangrove-associated macrofauna. Some 
of the known fauna includes mollusks, crustaceans, 
and echinoderms (U.P. Visayas Foundation 1994).  
A more recent survey in 2014 (OXFAM Report) identified 
a wide variety of macroinvertebrates that inhabits 
the mangroves (Table 3). The macroinvertebrate 
assemblages are composed of gastropods (77 %), 
crustaceans (21 %), and bivalves (2 %). All are 
ecologically valuable with some economically 
important species such as Telescopium telescopium, 
Cerithidia spp., Nerita spp., and other bivalves. A total 
of 26 species was identified. Species richness was 
higher in denser mangrove forests (for example, Brgy. 
San Juan and Brgy. Lao) and lower near fish pond 
areas (Olor 2015). Habitat fragmentation due to the 
conversion of mangroves to fishponds and coastal 
reclamation by informal settlers negatively affected the 
associated macrofaunal community (Fig. 3).
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Table 3. Density (indiv. m-2) of associated macrofauna in three mangroves sites of Ormoc City.

Macrofauna Brgy. San Juan Brgy. Lao Brgy. Naungan Total

Gastropods 
Cerithidea cingulata 13.50 21.08 - 34.58
Cerithidea quadrata 7.34 1.42 14.78 23.54
Cerithidea obtusa 0.11 0.80 - 0.91
Cassidula nucleus 0.89 - - 0.89
Chicoreus capucinus 0.22 0.25 - 0.47
Conus sp. 0.11 - - 0.11
Littorina scabra - 3.01 0.33 3.34
Lophiotoma polytropa 0.33 - 0.11 0.44
Mitra sp. 0.89 - - 0.89
Nassarius olivaceus - 1.06 0.33 1.39
Nassarius sp. 29.40 2.17 1 32.57
Natica lineata 3.33 12.97 - 16.30
Nerita sp. - - 14.23 14.23
Nerita picea 12.39 2.16 - 14.55
Telescopium telescopium 0.66 1.47 5.83 7.96
Terebralia sulcata 1.22 5.21 3.77 10.20
Vexillum subdivisum - 0.11 - 0.11
Bivalve 
Circe scripta - - 0.11 0.11
Fuvia papyracea 0.11 0.11 - 0.22
Gafrarium pectinatum 1.78 0.25 - 2.03
Pteria penguin 1.00 0.33 0.84 2.17
Crustaceans 
Grapsid crab 0.33 11.62 3.38 15.33
Hermit crab 0.28 2.77 12.11 15.16
Unidentified crab 1.00 0.25 0.57 1.82
Uca sp. 3.08 2.78 4.17 10.03
Persamia bidens 1.39 0.25 - 1.64
Gastropods 70.39 51.71 40.38 162.48
Bivalve 2.89 0.69 0.95 4.53
Crustaceans 6.08 17.67 20.23 43.98

Total 79.36 70.07 61.56 210.99
Average 3.78 3.50 4.40 8.12
Species, n 21.00 20.00 14.00 26.00
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Figure 3. Informal settlers in Brgy. Naungan 
(A) produce garbage (B) that can suffocate 
mangrove pneumatophores (pictures from 
Carlos et al. 2014 and Bagay 2015).

A

B

Utilization of Mangrove

Mangrove resources are utilized in various ways 
(Table 4). Mangroves are used to supply local needs  
for fuel, fences, fish traps, etc. In the early 1990s, 
informal settlers started to inhabit mangrove areas  
that led to the overexploitation. Charcoal making 
became rampant for baking purposes which coincides 
with the significant decline in tree density from 1992 
to 2001. Because of this, almost all mangrove genera 
showed a decrease in tree density and BA except for 
Ceriops trees. The latter species may have been less 
preferred by loggers due to their smaller trunk diameter. 
Aside from cutting, mangrove forests were converted 
into fish and/or shrimp ponds.

Disturbance and Other Threats

Human-induced threats include conversion into 
fishponds, reclamation for residential purposes, 
unregulated mangrove harvesting, and construction of 
dikes. Other disturbances include gleaning, pollution, 
siltation, upland erosion, sand-gravel quarrying, and 
solid waste pollution. Early unregulated and illegal 
practice of mangrove harvesting caused 50 % decline 
in natural mangrove stands (Juario & Ontoy 2005). In 
addition, the occurrence of strong typhoons constrains 
the recovery of rehabilitated mangroves.
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III. Protection and Management

Mangrove density, diversity, and BA in Ormoc Bay 
have been greatly reduced since 1992 (Juario & Ontoy 
2005). To address this problem, government agencies 
and NGOs have helped rehabilitate the mangrove 
areas. The Naungan-San Juan Mangrove Planters 
Association (NSJMPA) together with the Local 
Government of Ormoc and DENR, pioneered the efforts 
in the conservation and rehabilitation of the remaining 
mangroves in Ormoc City. The program involved three 
coastal barangays:  Brgy. Naungan, Brgy. Lao, and Brgy. 
San Juan. Prior to the occurrence of Super Typhoon 
Haiyan, reforestation efforts were done by DENR and 
Ormoc ENRD. In the early 1990s, they started replanting 

mangrove seedlings in 119 ha bare muddy-sandy areas 
through the Family Approach Reforestation (FAR) 
Project. In 2000, the DENR granted the CBFM program 
to NSJMPA covering 191 ha of mangrove. In 2011, 
an NGP project was awarded by DENR which started 
the production of Avicennia and Rhizophora seedlings 
that were planted in 40 ha forest. Unfortunately,  
about 95 % of the reforested sites under the NGP were 
reported damaged by the typhoon. Infrastructures 
such as seedling nurseries and guard houses  
were also destroyed. Since then, several mangrove 
rehabilitation projects were given through Oxfam, 
UNDP (United Nations Development Program) and 
DENR (Table 5). The Ormoc ENRD has allotted  
PHP 3 million for mangrove rehabilitation program.

Table 4. The direct uses of the different mangrove species in Ormoc Bay.

Species Local Name Uses

Aegiceras corniculatum 
and A. floridum

Baras-baras Post for fish traps

Avicennia alba Bungalon House posts and other parts, fence, firewood, wood for sale
Avicennia marina Piapi Posts for houses, fence, firewood
Excoecaria agallocha Alipata Posts and other parts for houses, fence, pig pen, post for fyke 

nets “bungsod”/fish traps, timber, firewood, Christmas tree
Nypa (Nypa fruticans) Nipa Nipa roof and walling
Rhizophora apiculata,  
R. mucronata and R. stylosa

Bakhaw House posts, firewood fence, timber, pig pen/duck pen, 
Christmas tree, house décor, charcoal

Sonneratia alba and 
S. caseolaris

Pagatpat Wood for houses, fence, comfort rooms, firewood, 
pig pen, cow grazing
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Table 5. Historical timeline of mangrove rehabilitation projects and programs in Ormoc City.

Year Project donor/Source Project/Remarks

1989–1990 Family Approach 
Reforestation (FAR) Project

Started mangrove replanting in a 119 ha of 
muddy-sandy bare areas

1995 German Development 
Cooperation (GTZ) Project

Granted the community with mud crab culture and 
fattening livelihood project in collaboration with
 mangrove rehabilitation and restoration

2000 CBFM (Community-based Forest 
Management) by DENR

Granted the association with CBFMA No. 48187 
covering 191 ha of mangrove area; proceed with  
the implementation of Community 
Resource Management Framework Plan

2010 Community-based Forest Management - 
Comprehensive Agrarian Reform 
Program (CBFM CARP) Project

Developed 20 ha of the area as a nipa plantation

2011–2013 National Greening Project (NGP) Seedling production of Avicennia and Rhizophora species.

2014 OXFAM Project Cash-for-work through clearing operations inside the 
damaged plantation of NSJMPA mangrove CFMA area 
and construction of mangrove nursery

2014–2015 CBFM CARP Project Developed 10 ha of the area as nipa plantation; 
additional area was developed as bamboo plantation

2015 Philippine Coast Guard - Ormoc Started an adopt-a-mangrove plantation to 
rehabilitate destroyed mangrove stands

2015 United Nations Development 
Program (UNDP) Project

Granted with mud crab culture and fattening 
livelihood project

2015–2017 MBFDP Project Granted 105 ha for mangrove plantation comprising of 
8 parcels; maintenance and protection activity; changed 
Rhizophora to Avicennia/Sonneratia as preferred species 
for reforestation

2017 Naungan-San Juan Mangrove 
Reserve and Bird Sanctuary 
Ecotourism Site - LGU Ormoc

UNDP Project in collaboration DENR (Environment and 
Natural Resources Division - LGU Ormoc) making 
Naungan-Lao-San Juan Mangrove Forest as an 
ecotourism destination in Ormoc City

2018 Bottom Up Budgeting (BUB) 
Project - LGU Ormoc

Granted with BFAR funded mud crab culture 
and fattening livelihood project
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The Ormoc LGU together with NSJMPA established a 
171 ha Naungan-San Juan Mangrove Reserve and Bird 
Sanctuary. This mangrove eco-park is composed of 
116 ha mangrove, 15 ha inland saltwater body, 30 ha 
sea easement, and 10 ha foreshore area. This served 
as an eco-tourism site that enables local and foreign 
visitors to understand and appreciate the value of 
mangroves. The good collaborative efforts of NSJMPA 
with Ormoc LGU and DENR play a critical role in the long-
term conservation and protection of the mangroves. In 
addition, science-based mangrove rehabilitation and 
careful planning of its ecotourism potential are being 
practiced. Appropriate species are now planted (shift 
from Rhizophora to Avicennia and Sonneratia species).

IV. Summary and Recommendations

Ormoc City has a fast-growing population with 
accelerating business ventures that cater the needs 
of its citizens.  There is a need for sustainable 
development programs that will provide economic 
growth without compromising the ecological integrity 
of the ecosystem. The city has been endowed with 
rich terrestrial and marine resources. This includes a 
935 ha mangrove forest that covers three barangays 
(Brgy. Naungan, Brgy. Lao, and Brgy. San Juan). In past 
decades, mangroves experienced a drastic decline 
due to unregulated harvesting and reclamation for 
fish ponds or human settlement. To prevent further 
destruction and degradation, the POs started the 
rehabilitation and conservation efforts under the CBFM 
program. The mangroves are co-managed by the local 
government and the community, through the NSJMPA 
and in collaboration with DENR and some NGOs. Ten 
years after the implementation of the Fisheries Sector 

Program (FSP), changes in the mangrove diversity and 
density were observed in Ormoc Bay. 

The occurrences of natural disturbances hinder the 
success of mangrove restoration projects. Science-
based approach on rehabilitation programs should be 
practiced. To prevent further mangrove degradation, 
the following are highly recommended:

• Intensive Information, Education and 
Communication (IEC) campaign regarding 
mangrove biology, ecological and economic 
benefits, and sustainable use and management;

• Existing fish pond lease agreement inside the 
mangrove forest should be reviewed and re-
evaluated, and if expired, should be revoked;

• Implement a science-based restoration program 
wherein species that have high regenerative 
capacities (e.g., Avicennia and Sonneratia) should 
be prioritized for planting;

• Harvesting of mangroves (e.g., strip cutting) should 
be strictly regulated;

• Strengthen the collaboration of the NSJMPA and 
government agencies (e.g., DENR and BFAR) 
through LGU-Ormoc (ENRD);

• Provide alternative sources of livelihood to coastal 
communities relying on mangrove resources for 
food and survival;

• Support capability building programs (i.e., 
mangrove assessment and monitoring trainings) to 
local communities and LGU; and 

• Assess the contribution of other hazards such as 
fish pond dikes, siltation from quarrying and solid 
wastes to mangrove degradation.
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State of the Mangrove in

MUNICIPALITY OF PALOMPON
Raoul T. Bacalla

Municipal Environment and Natural Resources Officer 
Municipal Government of Palompon

I. Introduction

The municipality of Palompon is a terra-coastal town 
situated in the North West Leyte Tourism Corridor. It has 
50 barangays, 26 of which are situated in the coastal 
areas. Its name was derived from an old Cebuano word 
pungpong which directly translates to “cluster”. In the old 
days, clusters of mangrove propagules were reported 
floating on the coastal waters. The word pungpong later 
evolved of what is now known as Palompon. Hence, 
the municipality has deep attachment and primeval 
connection with mangroves. Mangroves provide food 
and as a source of income, primarily from tourism. It 
also provides ecological services such as protection 
against shoreline erosion and storm surge.

The shoreline length of the municipality is around 21.27 
km, with coastal area of around 62,107.15 ha. Based on 
the demographic survey in 2015, the municipality has a 
population of 58,108, of which 8,520 live in the coastal 
areas. The primary sources of income of coastal 
communities are fishing and gleaning. 

Some of the reported social problems in the coastal 
areas are limited access to quality health and education, 
limited road networks, and poverty. Some of the threats 
are storm surge, illegal fishing, and mangrove cutting. 

II. Status of Mangroves

The municipality has 1,321 ha of mangroves; 1,234 
ha of these are old stands and 87 ha are new (planted 
within the last 10 years; Fig. 1).

The municipality’s program on mangrove preservation 
started in 1996. Back then, the municipal government 
has no idea that what it was doing was already  
mangrove management. One of the mangrove 
management programs was the declaration of the 
Tabuk Marine Park (Fig. 2).
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Figure 1. Map of Palompon showing the distribution and extent of mangroves.

Figure 2. Tabuk Marine Park in Palompon with mangroves dominated by Avicennia and Sonneratia species.
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III. Mangrove Protection and Management

The municipality has two mangrove protected areas that 
are located in Brgy. Cambinoy (73 ha) and Tres Maria 
(1,234 ha). These protected areas are managed by three 
offices/institutions: the Municipal Environment and 
Tourism Office, the BAKHAW – Peoples’ Organization 
for mangroves, and the Municipal Fisheries and Aquatic 
Resources Management Council (MFARMC). 

There were several efforts done to protect, rehabilitate, 
and manage mangroves in the municipality. The first 
initiative was through the Alay Tanim sa Gumalac 
program implemented from 1996 to 2000 (Fig. 3A). 
This is a community-based socio-environment program 
that focused on rehabilitating one of the mangrove 
sites (locally called as Gumalac) in Tres Marias reef. 
The total mangrove stands rehabilitated was around 
1,487.76 ha. 

In 2000 to 2006, a community-based mangrove 
rehabilitation initiative was implemented in 15 coastal 
barangays (Fig. 3B). The project (funded by the World 
Bank and Japan Bank for International Cooperation) 
reforested 1,500 ha of mangroves. 

From 2010 to 2013, an Education for a Cause 
project was conceptualized and implemented by the 
Department of Education – Leyte and LGU Palompon 
(Fig. 3C). This project hosted Grade VI and 4th year high 
school students to undergo training and orientation 
on mangrove ecosystem, watershed management, 
solid waste management, and appreciation on local 
tourism. The project was intended to enlighten and 
educate students about environmental awareness and 
conservation programs. 

Figure 3. Mangrove management programs implemented in Palompon: (A) Alay Tanim sa Gumalac Project; 
(B) Community-based mangrove rehabilitation initiative; and (C) Education for a Cause.

Post Yolanda

1. There was 100 % recovery in the natural  
mangroves (Fig. 4 A, B, and C).

2. The species that recovered fast were from the 
genera Sonneratia and Avicennia (Fig. 4 D, E).

3. Protection or preservation strategy is a much more 
appropriate initiative than clearing or removing 
debris (Fig. 4F). Enrichment planting strategy shall 
only be applied subjectively.

4. Despite almost 20 years that the municipality 
has been protecting mangroves, the community 
lacks appreciation on the need to do mangrove 
management. However, when Yolanda hit the 
municipality, the locals claimed that mangroves 
saved them against the typhoon. Since then, the 
people appreciated the importance of mangroves 
and motivated them to be more actively engaged in 
mangrove management (Fig. 4G).

5. The accumulation of garbage in the mangroves 
that was so prevalent after Yolanda is no longer a 
problem (Fig. 4H).

6. Mixed species planting is ideal in a typhoon-path 
municipality. The Sonneratia and Avicennia spp. 
should be prioritized instead of Rhizophora spp., 
particularly in the seaward zone. The planting distance 
should be set at 0.5 x 0.5 m between seedlings.

A B C

When Super Typhoon Haiyan (Yolanda) hit the 
municipality in November 2013, the local government’s 
perspective on mangrove management changed 
radically. The following are some of the personal 
observations, insights and recommendations of 
the author that are needed in implementing future  
mangrove rehabilitation and preservation programs.
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Figure 4. Temporal post-typhoon recovery comparing mangroves a week after the 
typhoon (A) vs. 2-yr (B) and 4-yr post-typhoon (C); (D&E) Avicennia and Sonneratia 
trees that recovered from typhoon; (F) Locals carrying propagules collected from 
the mangrove stands that can be used for future planting; (G) Locals helping in 
mangrove planting after doing coastal clean-up; (H) Youth volunteers helping in 
cleaning up mangroves.
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Several initiatives related to mangrove monitoring 
and management (Fig. 5) were institutionalized by  
the LGU, such as:

1. Mangrove growth and health monitoring.
2. Sustenance of the community-based mangrove 

study area (mangrovetum).
3. Launching of modular-based mangrove open field 

school for elementary students.
4. Pursuing collaboration with academic institution 

on doing scientific approach on mangrove research 
and management (establishment of rod Surface 
Elevation Table [rSET] to monitor the effects of 
rising sea level in mangrove surface elevation).

5. Expanding partnership with the scientific 
communities and other sectors to encourage 
knowledge management.

6. Sustaining the voluntourism project (i.e., 
community-based mangrove reforestation); and

7. Introduction of community-based tourism activity 
(mangrove paddling).

B C

D E F

G H

A

Figure 5. (A) Local staff from the Office of Municipal Environment and Tourism monitoring the 
growth and health of mangroves; (B) Orientation on mangrove ecosystem dynamics to the youths; 
(C) Mangrovetum; (D&E) Local Municipal Environment and Tourism staff undergo training. These 
occasions were also used to share the best practices from Palompon; (F) Measurement of surface 
elevation change using rSET (RA from Ateneo de Manila University) and conducting training for 
local mangrove managers on mangrove ecosystem assessment; (G) Locals, foreigners, and youths 
volunteering in mangrove planting program; (H) Mangrove paddling as alternative activity offered for 
tourists in mangrove area.
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IV. Summary and Recommendations

Since 1996, the municipality made some initiatives 
in restoring mangroves. Mangroves were able to 
lessen the impacts of ST Yolanda in 2013. The local 
government partnered with local organizations 
and schools for the locals to further appreciate  
the importance of mangroves. The education sector 
was tapped to include mangrove-related teachings  
in the curriculum. 

Some of the recommendations that could further help in 
mangrove protection and management are listed below:

1. Continuous monitoring of mangrove stands to see 
the progress of rehabilitation efforts;

2. Create partnership with schools to educate children 
about the importance of mangroves and its 
neighboring ecosystems (seagrass and coral reef);

3. Sustainable tourism activity should be enforced 
by regulating the number of tourists to lessen 
disturbance; and 

4. Expand partnership with the scientific communities 
and other sectors to encourage knowledge and 
skills on marine resources management.

V. References

Presentation during the Mangrove Summit.
Survey form submitted.



State of the Mangrove Summit: Central and Eastern Visayas Proceedings
Status of Mangroves per Province 51

State of the Mangrove in

SOUTHERN LEYTE
The Editors, based on inputs from Southern Leyte participants

I. Introduction

The province of Southern Leyte has a total shoreline of 
371.49 km and land area of 173,480 ha. It is composed 
of 18 municipalities and one city. Maasin City is the 
provincial capital. The province has 500 barangays, 
with a total population of 421,750. Almost 60 % of the 
population live along the coasts. 

The province envisions to be a safe, peaceful, self-
reliant, climate-resilient, and progressive province. 
It aims to attain sustainable development through  
the partnership with the national government and 
private sectors. The top three development sectors 
prioritized are tourism, environment, and agriculture. 
These programs are envisioned to help alleviate  
poverty in the province.

Southern Leyte is known for its Limasawa Island 
where the first Christian mass in the Philippines 
was celebrated. The island is declared as National  
Shrine of the First Christian Mass in the Philippines. 
The province was also an Office of Civil Defense (OCD)
Gawad Kalasag Regional Awardee in 2017. 

Importance of mangroves 

Mangroves are source of food and products for  
selling (e.g., fish, clams, nipa shingles). Aside from 
natural products, mangroves also provide other  
means of income to the community (e.g., through 
tourism). Mangroves also provide several ecological 
services to the province such as shoreline  
protection and erosion control. 
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II. Status of Mangroves

The total area of mangroves in the province is  
around 926.90 ha composed of 864.21 ha old stands 
and 62.69 ha planted stands. Mangrove stands in 
the province are found in 14 municipalities and in the 
provincial capital (Figure 1; Table 1).

The common threats to mangroves in Southern Leyte 
are the informal settlers and improper solid waste 
disposal. Some mangrove stands were cleared and 
converted as settlement areas. Other threats are illegal 
cutting for firewood and land conversion/reclamation. 

With increasing recognition on the importance 
of mangroves, several rehabilitation efforts were 
implemented in the province. Some of the impacts of 
rehabilitation are improved food and income sources, 
tourism, and education. Mangroves are acknowledged 
in providing protection against natural disasters.

III. Mangrove Protection and Management

Aside from enrichment planting, the province also 
implemented mangrove planting in some areas. In 
2006, several mangrove protection and management 
programs were implemented (Table 2). The program has 
constructed a mangrove nursery and learning center.

Table 1. Mangrove area per city/municipality in Southern Leyte.

Municipality Original stand 
(ha)

New stand 
(ha) Area with projects

Maasin City 450.35 10 Manhilo, Pasay, Bilibol, Guadalupe,  
Sto. Rosario, Cabulihan

Macrohon 37.17 3 Molopolo, Sta. Cruz, Ichon, Amparo,  
Aguinaldo, San Roque

Padre Burgos 44.38 3 Sta. Sofia, Buenavista
Tomas Oppus 16.00 11 Higusoan, Iniguihan, Looc
Bontoc 83.73 1 Sto. Nino, Divisoria, Union, Talisay
Sogod 2.24 7 Mac, Mahayahay
Libagon 17.12 2 Pangi, Nahulid, Kawayan, Otikon, 
Liloan 37.10 1 Bogasong, Himay-angan, Tabugon
San Francisco 3.25 - -
Saint Bernard 72.12 16 Panian, San Isidro, Himbangan, 

Malibago, Magbagacay
San Juan 6.62 2 Minoyho, Pong-oy
Hinundayan 87.96 - -
Hinunangan 58.76 1 Calag-itan
Silago 10.10 6 Hingatunggan, Balagawan, Sudmon, 

Sap-ang, Mercedes, Lagoma, Salvacion
TOTAL: 926.90 864.21 63 45 Coastal Barangays
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Figure 1. Location of mangroves in Southern Leyte.
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Table 2. Mangrove seedlings production and rehabilitation (2006 – 2017).

Year Quantity No. of 
recipients Sectors Species Funding

2006-2007 22,768 13 MLGUs, BLGUs, 
DENR, schools, 
POs, PCG, 
PNP, students, 
individuals, 
PDRRMO, 
church, PNRC, 
SOLECO, PAGSO, 
SK Federation, 
PDRMO, Grade 
6 Pupils, 
cooperatives

Aegiceras floridum, 
A. corniculatum, 
Avicennia marina, 
A. alba, 
A. officinalis, 
Ceriops decandra, 
Rhizophora stylosa, 
R. mucronata, 
R. apiculata, 
Sonneratia alba, 
S. ovata, 
S. caseolaris, 
Xylocarpus granatum, 
X. moluccensis

• Provincial 
Government (AIP - 
20 % EDF)

• GIZ-ENRD Integrated 
Coastal Mgt.

• Energy Development 
Corporation (EDC)

• DENR-NGP
• BFAR

2008-2009 22,559 34
2010-2011 11,433 34
2012-2013 17,912 33
2014-2015 45,068 66
2016-2017 40,453 66

Total 160,193 231

IV. Summary and Recommendations 

Some of the recommendations to strengthen the 
mangrove rehabilitation and restoration programs are 
as follows:

1. Secure strong support of DENR to municipal and 
barangay local governments;

2. Legislate policy on easement for coastal greenbelt;
3. Strictly enforce the Comprehensive Land Use Plan 

(CLUP) and Zoning Ordinance;
4. Strictly enforce policy on “no build zone”;
5. Provide (and diversify) other sources of  

income to the fisherfolks (for example, cash- 
for-work programs);

6. Conduct community-based information drive;
7. Select appropriate site and species to plant/ 

restore mangroves; and
8. Establish/manage mangrove nurseries.

V. References

PDPFP (2017-2022).
PPDO, Southern Leyte.
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State of the Mangrove in

EASTERN SAMAR
The Editors, based on inputs from Eastern Samar participants

I. Introduction 

The province of Eastern Samar lies in the eastern 
seaboard of the island of Samar (125°50’ East and 
10°50’ North). It is bounded in the north by the province 
of Northern Samar, in the east by the Pacific Ocean,  
in the south by the Leyte Gulf, and in the west by  
Western Samar. Eastern Samar has twenty-two 
municipalities (with one city, Borongan City) and 
597 barangays. The Borongan City is the seat of the 
provincial government. As of 2010, the province has a 
total population of 467,160 (PSA 2015). 

The province has a Type II climate, which is 
characterized by the absence of dry season with very 
pronounced maximum rainy period generally occurring 

from November to January. The province has a  
total land area of 422,965 ha, where 236,590 ha  
is classified as timber land and 197,375 ha as alienable 
or disposable land. 

Importance of mangroves 

Mangroves are acknowledged in reducing the 
impacts of typhoons, waves, and flooding. They are 
also recognized primarily as a source of food, for  
some as source of charcoal (although illegal), and 
ecotourism.  The province has the Guiuan Protected 
Landscape and Seascape, home of nilad/sagasa or 
Scyphiphora hydrophyllacea. Mangrove rehabilitation 
projects provide a supplemental source of income 
through contracted/hired labor. 
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II. Status of Mangroves

In a survey made after Super Typhoon (ST) 
Yolanda (international name: Haiyan), there were 
about 3,700 ha of mangroves and beach forests 
that need immediate rehabilitation. According to 
the survey of the local government, almost 50 % 
of the mangrove areas were devastated during 
the onslaught of the ST. Most of the damaged 
mangroves were from the municipalities of 
Balangkayan down to Guiuan (which constitute 
around 50 % of mangrove areas facing the 
Pacific Ocean). Aside from the vulnerability of the 
province to frequent typhoons, human activities, 
such as cutting and charcoal making, are one of 
the main threats on mangrove conservation.

III. Mangrove Protection and Management

Extensive mangrove rehabilitation in the province 
started after the onslaught of ST Yolanda. 
This project was funded by the Department of 
Environment and Natural Resources (DENR) 
and supervised by the Ecosystems Research 
and Development Bureau (ERDB). The province 
planted around 2,553 ha. There were also 
mangrove plantations in the municipalities 
of Dolores (214 ha) and Borongan (339 ha). 
To ensure good quality propagules, the ERDB 
initiated the establishment of a Seed Production 
Area (around 4.0 ha) in 2014 which predominantly 
grow Rhizophora spp.

The DENR Regional Office created a composite 
team that conducted the Monitoring and 
Evaluation of the established Mangrove and 
Beach Forest Development Project (MBFDP). 
Fig. 1 shows the location of the Mangrove and 
Beach Forest Development Program sites. Most 
of the target beneficiaries of the program are 
the local community or PO members. They are 
responsible for planting and monitoring. 

Figure 1. Location of Mangrove and Beach 
Forest Development Project in Eastern Samar.

Municipal Boundary
MBFDP Sites

Legend
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IV. Summary and Recommendations

Eastern Samar is directly exposed to the strong waves 
from the Pacific Ocean and strong winds during 
typhoon season. This makes the province vulnerable to 
the impacts of climate change. It is important that the 
mangrove forests are conserved to buffer the impacts 
of these natural disturbances. In 2013, the province 
was hit by ST Yolanda (first landfall in Guiuan) and 
devastated the communities and mangroves. To help 
alleviate the impacts of climate change and achieve 
a resilient community, several planting activities were 
done. These planting activities were implemented by 
the CENRO Dolores and CENRO Borongan, and other 
non-government organizations, with the help of PO. 

There are still struggles to achieve a climate-resilient 
province. There must be enough personnel that should 
be engaged in implementing the mangrove management 
program. Aside from enticing community participation 

in the planting program, the programs should also 
be designed in a way that the communities will gain 
additional income. Other suggestions to achieve 
a resilient and sustainable community is through 
effective law enforcement especially in apprehending 
charcoal making, and in preventing informal settlers to 
establish residence in the mangrove areas. 

V. References
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State of the Mangrove in

NORTHERN SAMAR
EnP Camila C. Sarmiento, MENRM

Head, Provincial Government Environment and Natural Resources
Provincial Government of Northern Samar

I. Introduction

Northern Samar is one of the three provinces of Samar 
Island located in the eastern portion of the Philippines 
(Fig. 1). It is composed of 24 municipalities subdivided 
into two congressional districts. Twenty municipalities 
and 219 (out of 569) barangays are in coastal areas. 
Fifty three percent (53 %) of its total population of 
632,000 reside along the coast.

The province has a total land area of 349,798 ha (PPDO 
2015). It has a shoreline length of about 250 km. Known 
to have one of the richest mangroves in the Eastern 
Visayas Region, Nortehanons as local folks are called, 
however remain among the poorest. It is the fourth 
poorest province in the country and the poorest in the 
region (NSCB 2017). The main livelihoods are farming 
and fishing, but they are hugely dependent on copra 
and abaca for cash. The main staple food is rice, but 
root crops and banana serve as supplement when there 
is a lack or absence of rice.

II. Status of Mangroves

Data from BSWM (1992) indicated that Northern Samar 
has around 9,300 ha of mangrove stand (around 5 % of 
the total forest of the province; Table 1; Table 2). More 
than half of its population are directly and indirectly 
dependent on mangroves as they provide numerous 

benefits—as source of food, fuel wood, and housing 
materials.  Coastal communities believe mangroves 
protect their communities from typhoons and tidal 
surges. More importantly, they valued mangroves 
because they provide food and income. Fishers 
are already aware that mangroves are sanctuaries 
and breeding grounds for many economically and 
ecologically important aquatic species. For one, 
Northern Samar boasts of being the major source of 
mud crab of the neighboring province of Bicol to as far 
as Cebu, Iloilo, and Metro Manila. The king crab (Scylla 
serrata) is locally known to abound in the municipalities 
of Laoang, Pambujan, Mapanas, Biri, Rosario, San 
Jose, and Lavezares. These municipalities have lush 
mangroves. Local fishers believe mangroves need 
protection. However, the 19 Marine Protected Areas 
(MPAs) in Northern Samar are mostly made up of coral 
reefs.  Many mangrove sites remain unprotected.

Mangroves in general are under the mandate of the 
DENR. Thus, a great number of mangrove reforestation 
and rehabilitation projects are implemented by DENR.  
Their mangrove projects in Northern Samar, from 
2012-2017, covered a total of 4,630 ha. BFAR also 
implemented mangrove rehabilitation program in 
2012-2015 covering about 2,289 ha. Some NGOs also 
implemented similar activities covering around 135 
ha. Some LGUs implemented mangrove reforestation 
projects under the PAF2 in 1998 and the CBRMP in 
2000. These efforts have increased the mangrove areas 
from 6,814 ha (old growth stand) to a total of 12,426 ha. 
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Figure 1.  Location Map of Northern Samar.

Table 1. Forest area in Eastern Visayas Region (1992).

Province
Area covered (in ‘000 ha)

TotalWoodland Mangrove 
trees

Mangrove 
palm

Marsh and 
swamps

Biliran 5.1 0.2 0.1 - 5.4
Leyte 48.7 4.0 3.9 2.8 59.4
Southern Leyte 25.6 0.4 0.2 - 26.2
Eastern Samar 134.4 6.9 1.8 - 143.1
Northern Samar 101.3 7.8 1.5 0.9 111.5
Samar (Western) 251.4 9.2 2.7 0.2 263.5
Total 566.5 28.5 10.2 3.9 609.1

Source:  Bureau of Soils and Water Management, 1992
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Data from BSWM, however, reveals that the mangrove 
areas in Northern Samar is only 9,300 ha. It is not 
farfetched to infer that there could be sites not 
suitable for planting, but were planted with mangroves 
anyway. Or, it could be that there were sites that have 
been reforested more than once especially because 
the province is along the typhoon belt. Mangrove 
reforestation is deemed important in providing 
protection against typhoons.

III. Mangrove Protection and Management 

Mangrove management is perceived by local 
government units as the mandate of the DENR.    
There were initiatives by LGUs, barangay leaders  
and residents to establish mangrove sanctuaries 
and management council.  These are especially in  
areas where there are NGOs leading mangrove 
projects. However, most of the structures established 
were not sustained. Even if community leaders and 
organized members are still around, their involvement 
is oftentimes dependent on what local government 

offices (e.g., MAO, MENRO, or fishery officers) would 
say.  Very few LGUs provide funds for protection and 
management of mangrove areas.  Besides, LGUs 
have very lean personnel in agriculture, or the MENRO 
themselves are in the lower echelon of LGU hierarchy 
and sometimes in “job order” status.  

DENR admitted that they are responsible for monitoring 
their mangrove projects in various localities.  However, 
they do this only once to twice a year. But oftentimes, 
monitoring is done only as the need arises.  Normally, 
monitoring is conducted because it is anchored on 
whether to release the retention fund or not.  LGUs, 
likewise, confess they do monitor mangrove projects 
within their territorial jurisdiction but, often, their 
monitoring is confined only to those projects they 
themselves implemented. Or, only for projects where 
the LGUs have been a partner of lead implementer.  

For both the DENR and LGU, monitoring of mangrove 
projects is a challenge.  Topmost of their concern is 
the monitoring system itself, where effectiveness of 
mangrove projects is measured solely by survival rate.  

Table 2. Current Mangrove Stand in Northern Samar.

Mangrove stand Area (ha)

Old growth
     First District 858.16
     Second District 5,955.73
     Total (old growth) 6,813.89
Reforestation/Rehabilitation 
     DENR-First District:2011-2015 3,509.00
     DENR-Second District: 2012-2017 1,121.00
     BFAR: 2012-2015 613.70
     NGOs: 2007-2012 135.00
     LGU: CBRMP (2000); PAF 2 (1998) 233.28
     Total (reforestation/rehabilitation) 5,611.98
Total mangrove area 12,425.87

Source: Coastal and Mangrove Assessment, Ibabao Hall, Capitol, Catarman, 
N. Samar (9 February 2018).
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Issues and challenges

In an apparent recognition to take on a more active 
part in the management of mangroves in their territory, 
LGUs, together with the DENR, BFAR, and local NGOs, 
noted the following issues and challenges:

• Lack of appreciation on mangrove and its  
ecological functions;

• Continued mangrove cutting; 
• Overexploitation of mangrove resources for 

fuelwood, crabs, shrimps, shellfish;
• Conversion of mangrove areas into other  

uses (e.g., settlement);
• Mangroves as solid waste disposal sites;
• Lack/absence of law enforcement; and
• Lack/absence of effective management 

mechanism (structure/system).

IV. Summary and Recommendations 

• Establish stronger coordination between and 
among the major actors, the LGUs, BFAR, DENR, 
local NGOs, and the barangay.

• Establish/institutionalize a protocol for the 
implementation of mangrove-related projects.

• Institutionalize programs that would enhance 
protection, management, and sustainability  
of mangrove projects, and not just planting.  
Capability development for LGUs/communities 
must be addressed.

• Technical aspect of mangrove projects must be 
ensured.  Mangrove ecosystem site analysis and 
site-species matching, among others should be 
considered in designing management programs.

• Develop a comprehensive, effective, and simple 
monitoring and evaluation systems that will 
account important quantitative and qualitative 
indicators of success. 

• Conduct an annual mangrove forum.
• Establish a Northern Samar mangrove society.

• Include mangrove areas in the LGUs’ preparation of 
FLUPs/CLUPs.

• Have a continuing education/awareness campaign 
about mangroves. 

• Conduct capacity development training for those 
directly involved in the management/protection  
of mangroves at barangay, municipal, and 
provincial levels.

• Conduct a training needs analysis for those who will 
be directly involved in the management, protection, 
and sustainability of mangroves.

• Designate Provincial Government as the repository 
of data on mangroves and mangrove interventions 
(in coordination with DENR, BFAR, NGOs,  
and other sectors).

• Define industry-anchored livelihood and alternative 
livelihood for coastal communities to effectively 
divert current and potential over-exploitation and 
destruction of mangroves.

• Target marginal fishers as beneficiaries in poverty 
alleviation programs.
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State of the Mangrove in

SAMAR
The Editors, based on inputs from Samar participants

I. Introduction

The province of Samar (Western Samar) has a total  
land area of 559,100 ha. It is composed of 24 
municipalities and two cities (Catbalogan and 
Calbayog). Catbalogan City is the provincial capital. 
There are four municipalities that are landlocked  
and 22 that are coastal. The province has 951 
barangays, subdivided into two congressional  
districts (427 barangays in the 1st District and 524 
barangays in the 2nd District). According to the latest 
demographic survey, the population of the province is 
around 780,481 (PSA, 2015). 

Importance of mangroves

Mangroves provide protection against typhoons and 
shoreline erosion. It also maintains water quality. 
Mangroves are also known as source of food and 
income to local communities, and opportunities for 
ecotourism. Recently, on celebration of Earth Day on 
April 21, the City Government of Catbalogan held the 
soft launching of Cabugawan Eco Park at Barangay 
Cabugawan in Buri Island. This Eco Park highlights the 
three-hectare mangrove area, with 350-m boardwalk. 
The Eco Park will be managed by the barangay council 
as part of the ecotourism program of the city for the 
Sustainable Tourism Ecological Protection (STEP) 
Program under the Office of the City Tourism, Culture, 
Arts, and Information. 

II. Status of Mangroves

From the Coastal Resources Assessment report in 
2007 (conducted by the Provincial Agriculture Office), 
the mangrove forest in the province is estimated  
at around 10,170 ha. Some of the perceived threats 
to mangroves are pollution and harvesting for timber. 
Other identified threats are land reclamations, 
aquaculture, agriculture, and tourism. 

III. Mangrove Protection and Management

The Mangrove and Beach Forest Development Project 
(MBFDP) of the National Greening Program (NGP) 
of the DENR was implemented in the province. The 
Ecosystems Research and Development Bureau 
(ERDB) is the overall coordinator for the program. The 
project planted new areas, rehabilitated/replanted 
existing mangrove areas, and established mangrove 
nurseries in the entire province. It is a national  
program and implemented by PENRO and CENRO,  
with partner NGOs and POs.

The total target area for mangrove planting is  
around 50,000 ha. There were 13 municipalities and 
cities composed of 67 barangays that benefited  
from the project (Table 1). A total of 1,900 ha of 
mangrove area and beach forest were already planted 
(as of the latest report).
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Table 1. Recipient municipality/city that benefitted from the 
MBFDP of DENR.

Municipality/
City

Area 
(ha)

No. of 
barangays

Sta. Rita 412 9
Calbiga 228 2
Pinabacdao 48 1
San Sebastian 476 11
Talalora 25 1
Villareal 311 8
Calbayog 283 3
Daram 93 8
Gandara 283 1
Paranas 156 2
Sta. Margarita 568 4
Tarangan 404 16
Zumarraga 113 1
Total 1,900 67

The survival rate of re/planted mangroves is around  
25 %. The low survival is attributed to improper 
handling of seedlings and inappropriate substrate-
species matching. There is a need to do a thorough 
assessment if the site is suitable for mangrove planting. 
The project is monitored quarterly through geo-tagging. 
Nonetheless, the communities living or near mangrove 
stands benefitted from this project. Communities 
are contracted per seedling that they planted.  
Each community has its own PO that maintains and 
manages the plantation. 

Based from the survey form, some of the problems 
encountered in the implementation of this project is 
the lack of prioritization on mangrove management 
program. Abandoned fishponds could have been used 
as plantation site. However, some fishpond owners are 
still insisting legal ownership.

IV. Summary and Recommendations

Samar is one of the poorest provinces in the country but 
is still one of the major sources of fisheries products 
in the region. It has mangrove protected areas that are 
covered under the Presidential Decree 705 (Revised 
Forestry Code of the Philippines). Although mangroves 

are protected by law, there is still a decline of mangrove 
cover due to poaching and conversion to fishponds 
and commercial areas. The loss of mangroves will lead 
to the vulnerability of the province to the impacts of 
climate change. Currently, the province is implementing 
the MBFDP of the DENR. This program aims to enhance 
mangroves and improve the resiliency of the province 
against climate change. 

The province recommends for a more united 
coordination among agencies to improve the 
implementation of the program. Effective monitoring 
scheme should be applied to regularly document the 
progress and outcome of the program. 
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