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A joint team from the Department of Environment and Natural Resources (DENR) and the local 
government developed an integrated ecosystem management (IEM) framework for the Ligawasan 

Marsh as Wetlands Biodiversity Reserve (LMWBR) with the assistance of the World Bank-financed 
Environment and Natural Resources Management Project (ENRMP)/Global Environmental Facility 
Project Component (GEF).  The team consulted with stakeholders and conducted assessments, focus 
group discussions, and analysis of key thematic and derived maps, biodiversity, habitats, natural 
resources assets, governance, institutions, and communities in LMWBR. It also examined various 
threats, issues, problems, needs and opportunities that affect strategies for improving local governance, 
management, regulation, and enforcement of ENR laws in the marsh.  

The major threats to the highly diverse wetlands and natural resources of the LMWBR are agricultural 
expansion, land conversion, illegal wildlife harvesting and poaching, overfishing, over extraction of 
forest and minor forest products, and introduction of invasive species. These threats could only be 
addressed with improved local governance and effective oversight body, support for improving local 
capacities in the management and regulation of ENR laws, public and private investments that will 
generate economic activities and address worsening poverty, and strong law enforcement. Efforts 
to address the threats must be focused on the recommended non-negotiables in LMWBR. These 
are mandated and locally-expressed/designated land and resource uses that cannot be converted or 
compromised because they will ensure conservation of biodiversity, improve resiliency of ecosystems 
and communities, sustain the flow of ecosystems goods and services from the marsh, and provide a 
unifying policy direction for improving local governance and ENR management.  

The highly diverse marsh habitats that are considered non-negotiables in LMWBR are the following: 
freshwater swamp, herbaceous swamp, shrub swamp, and the open still waters. These habitats will 
ensure the sound management of highly diverse LMWBR. Local government units (LGUs) with the 
support of DENR Autonomous Region of Muslim Mindanao (ARMM), DENR Region 12, and the two 
provinces have to ensure that the highly vulnerable areas/highly hazardous areas are properly zoned, 
managed, and enforced to reduce losses from natural disasters. Non-negotiables also include the 
disallowed investments, land uses and resources uses that will have to be enforced and supported by 
local ordinances. 

To achieve effective conservation of highly diverse marsh habitats; reduce losses from climate change-
related natural disasters such as flooding, prolonged subsidence, and landslides; and improve and 
sustain the local economies, the LMWBR IEM framework recommends the adoption of the following:

• Creation and establishment of a permanent LMWBR oversight body from those with mandates 
and management responsibilities over the marsh. These are the DENR ARMM, DENR Region 12, 
the Maguindanao and North Cotabato provinces, and the concerned 14 LGUs. Representatives 
from the civil society and the private sector and other agencies may be invited to join the oversight 
body that will provide overall direction, coordination, support, and leadership in the governance, 
management, and regulation of ENR in the marsh. At least two project management offices, one 
for each province, will have to be set up in support of the oversight body and the technical 
working group.

• Adoption of the non-negotiables for the LMWBR and translating them in each of the LGU’s 
comprehensive land use plans and comprehensive development plans with corresponding zoning 
ordinances. The management, regulation, and enforcement of disallowed investments, land uses, 
and resource uses in and out of the marsh will be carried out by each LGU with the technical, 
management, and financial complementary support from DENR ARMM, DENR Region 12, and the 
two provinces.

Executive Summary



vi

• Establishment of outcome- and output-based IEM-consistent monitoring and evaluation systems 
for the overall marsh level, for each concerned LGU, for each province, for DENR ARMM and 
for DENR Region 12. The outcomes and outputs will have to focus on measures for improved 
governance of the marsh, improved biodiversity and ENRM, reduced poverty (or increased 
household incomes), and increased resiliency of ecosystems and communities from the impacts 
of climate change-related natural disasters.

• Setting up co-financed, complementary, and collaborative implementation arrangements to ensure 
adequate funds for individual and collective IEM-consistent programs, activities, and projects in 
LMWBR. Almost PHP300 million is needed for the next five years to implement the IEM framework 
with the assistance of the two DENR regions, two provinces and 14 municipalities. This will just be 
an average of PHP3.3 million per implementing unit for each year in the next five years (2 DENR 
regions, 2 provinces, and 14 municipalities). With donor and NGO assistance, the LMWBR could 
be fully implemented provided that the oversight bodies are in place, good governance systems 
are in place, and the focus of investments are the non-negotiable conservation marsh habitats.
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1. Background

1.1 Brief History

The Ligawasan Marsh, since time immemorial, has been part of the heritage of the Maguindanao 
people. Its nature of protection and communal ownership are claimed as birthright inheritance called 
“Amanah.”  This means that the resource is entrusted to its children (prominent residents by birth) as 
stewards of the marsh from generation to generation. 

The permanent inhabitants who live and die in the marsh have continually welcomed and acknowledged 
developmental intervention programs that are meant to enhance the area’s environmental natural 
resources assets that support life and provide services to the communities living within.

Except for Forestry Administrative Order No. 19 dated January 1, 1941, which proclaims approximately 
43,390 hectares (ha) of the Ligawasan Wetland Biodiversity Reserve as a Game Refuge and Bird 
Sanctuary (Figure 1), there is no specific law that puts the marsh under a protected area status. 
Currently, since the area has been a traditional source of livelihood by the people, resource extraction 
is on an open access basis. Because of the LMWBR’s high diversity in flora and fauna, the National 
Economic Development Authority (NEDA) in 1998 included it for inclusion as a protected area under 
the National Integrated Protected Areas System (NIPAS) pursuant to Republic Act 1586. However, to 
date, there has been no formal pronouncement declaring LMWBR as a unique wetlands ecosystem. In 
2002, an initial action leading to its declaration as a protected area (PA) was undertaken by the DENR 
with the assistance of World Bank through the Winrock International. This effort was able to complete 
a Protected Area Suitability Assessment (PASA), thereby completing the first seven of thirteen legal 
steps for PA declaration. The LMWBR was found qualified to be part of the NIPAS under the category 
Natural Biotic Area, which means that the area should be set aside to allow the way of life of societies 
living in harmony with the environment while adapting to the modern pace of technology and 
development. There are six legal steps left to be undertaken for the declaration of the LMWBR as a PA. 
These are 1) public hearings (to be initiated by the DENR), 2) regional review and recommendation, 
3) national review and recommendation, 4) presidential proclamation, 5) congressional action, and 6) 
demarcation.

1.2 Location and Area

The LMWBR shown in Figure 1 is a conglomeration of three marshes: the LMWBR proper, the Libungan 
Marsh, and the Ebpanan Marsh. It is part of the Mindanao River Basin, the second largest river basin 
in the country. It is located in three provinces (Maguindanao, North Cotabato and Sultan Kudarat 
covering Cotabato City) and 21 municipalities (12 in Maguindanao, 8 in North Cotabato and 1 in 
Sultan Kudarat) with 183 barangays. It is estimated to occupy 288,000 ha and is the largest wetland in 
the country, comprising about ten percent of the Mindanao River Basin. The IEM framework will only 
cover the provinces of Maguindanao and North Cotabato as they fall within the Priority Zones 1 and 
2, areas where biodiversity conservation activities are deemed critical based on the PASA.

Maguindanao lies within 7°40 north latitude and 123°15 east longitude. It is bounded to the west by 
Illana Bay, on the north by Lanao del Sur, on the east by Cotabato, and on the south by Sultan Kudarat. 
Maguindanao is administered by the Autonomous Region of Muslim Mindanao (ARMM). 
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Figure 1. Location of the Ligawasan Marsh Biodiversity Reserve 
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North Cotabato lies on the eastern section of Region XII and is strategically located on the central 
portion of Mindanao. The province is bounded to the north by the provinces of Lanao del Sur and 
Bukidnon, on the east by Davao City, on the southeast by Davao del Sur, on the west by Maguindanao, 
and on the southwest by Sultan Kudarat. Figure 2 shows Ligawasan Marsh as part of the Mindanao 
River Basin, the second largest river basin in the country.  

1.3 Topography

The LMWBR is basically a flood plain within the wetland ecosystem of the vast and rich Cotabato 
River Basin. A large part of the LMWBR area falls on a 0-3% slope which is level to nearly level terrain. 
There are also occasional patches with greater than three percent slope (Figure 3). Due to its level to 
nearly level slope, a large part of the LMWBR area falls under the “no apparent erosion” category. The 
elevation of LMWBR is 10-30 meters above sea level 

1.4 Geology and Soils

Generally, the parent material of the soil in LMWBR is derived from coral limestone. The water is loaded 
with sediments (limestone material) carried through the erosion process. Through the waterways 
draining into the marsh, soil residues are deposited (siltation) on the flood plains (alluvial soils). The 
soils in the marsh are characterized by hydrosols, clay loam, and clay soils. The hydrosols are found 
at the western and eastern ends of the marsh where severe wetness and poor drainage prevail. Clay 
loam soil occurs in Timaga, Balut and Kabacan. The clay soils are spread all over Faraon, Kudarangan, 
and Tamontaka. 

Figure 2.  Ligawasan Marsh as the Wetlands of and a part of the Mindanao River Basin.
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Figure 3. Slope Classes in LMWBR
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In the LMWBR proper, the soil pH is within the standard neutral Ph value for soil. Organic matter 
content (2.5%) and cation exchange capacity or CEC (29.88 meq/199g air dried soil) are relatively 
low in Liguasan Marsh proper while soils in Ebpanan and Libungan marshes are higher. In addition, 
nitrogen and phosphorus content is medium to high and potassium content is sufficient in all the 
marshes. In general, nutrient status of the soils in the three marshes is sufficient and within the normal 
quality of soils.

1.5 Rainfall Patterns

The LMWBR has two distinct climatic types. The lower half (part of Kabuntalan, Datu Odin Sinsuat, 
Talayan, Datu Piang, Shariff Aguak, and Sultan sa Barongis) has a Type 3 or dry climate marked by 
one to three months of dry season. The upper half of the marsh which covers the municipalities in the 
province of Cotabato (except Pagalungan and S. K. Pendatun of Maguindanao Province) is observed to 
have a Type 4 or moist climate.

The dry season (when the ratio of runoff to precipitation is lowest) occur in January through April, 
while the wet season (when the heavy runoff occurs particularly in the northwestern portion of the 
river basin) cover four months from July through October. The total annual precipitation in the area 
is between 2,120 mm and 2,501 mm, with a deviation from the mean total of about 21 percent. 
The relative humidity in the marsh is high, with an average of 86.4%. The mean annual temperature 
ranges from a minimum of 24.7°C to a maximum of 33.7°C. The relatively high rainfall in the area is 
manifested further by the dense and complex drainage system of the river basin

1.6 Socioeconomic Importance

LMWBR is predominantly inhabited by Maguindanaons. The Maguindanaons are staunch Muslims 
and they faithfully observe the five pillars of Islam. The values and attitudes that govern their daily 
conduct and behavior are anchored on the principles and laws of the Quran. The Madrasa, or Islamic 
schools, in Maguindanao are largely responsible for the propagation and cultivation of the Islamic faith 
in the region.

The social and cultural ways of the inhabitants of LMWBR and its surrounding areas have adapted to the 
rich agricultural and fishing grounds. Activities from fishing and agricultural production, processing, 
and marketing significantly contribute to the local economy.  Rice, corn, cassava, and vegetables are 
the major food crops planted by the communities within and in the peripheries of the marsh. The 
predominance of rice and corn cultivation in the area is confirmed by the number of people involved 
in this economic activity. Overall, 80.4% of the households relied on farming for subsistence while 
46.2% and 44.5% was engaged in fishing and livestock/poultry raising, respectively.

Based on 2004 prices, it is estimated that rice and corn production generated PHP205,888,000 and 
fishing contributed at least PHP10,198,415. This does not include the value of fish directly consumed 
by marginal fishers.

Fishing registered the highest number of respondents, next to farming, as this is the most feasible 
livelihood activity when most of the marshland communities are submerged under water. But fisheries 
activities may be at risk because of the paucity of phytoplankton. It is assumed that primary and 
secondary (zooplankton) productivity is generally low, though probably increasing a little in the more 
lentic areas of the marsh during the dry season. Lotic systems such as the Cotabato River and the 
portions of the marshes where the main river channel flows are expected to contain very few plankton 
species both in diversity and abundance values. With low primary and zooplankton productivity, this 
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becomes a deterring factor for the nourishment of the fishes. Given the available data, it appears that 
fish productivity is dependent on the energy pathways: a) living submerged plant as a base resource, 
b) preying on aquatic invertebrates, and c) detrivory.

The rice and fish production system in the Ligawasan Marsh is still oriented to small farmers, although 
it contributes much to the national economy. It is imperative to enhance the production to catch up 
with the local demand of the increasing population. High yielding varieties and affordable costs of 
farm inputs are needed.  With the increasing incidence of erratic weather conditions, the farmers have 
to adopt technologies that fit well with flooding and being under water for almost six months, from the 
later part of June to the early part of December. Most inhabitants, however, have resorted to having 
multiple sources of income as a coping mechanism to survive during the period when farming is not 
possible. However, it should be noted that the introduction of modern technology in fisheries and 
agricultural production enhancement should not be harmful to the wetlands ecosystem.

1.7 Rationale and Objectives of the IEM Framework

The IEM framework provides a road map for the stakeholders to: 

a. conserve the highly diverse natural resources of LMWBR, 

b. reduce poverty of the people living in the wetlands through measures that will ensure the 
sustainable supply of ecosystems goods and services, and 

c. strengthen resiliency of the diverse ecosystems and communities in and near the marsh.  

The conservation of the biodiversity and the ecosystems in the reserve will strengthen resilience of 
the ecological functional processes and the communities living in the area. The framework consists of 
the following components: 

a. governance and management of the highly diverse wetland habitats

b. institutional development and capacity building, 

c. support for environment-friendly livelihood activities, 

d. support for environment-friendly small scale rural infrastructure, 

e. monitoring and evaluation system for wetland biodiversity conservation, and 

f. setting up sustainable financing systems for the continuing governance, management, and 
regulation in LMWBR.

The framework provides an overall strategic direction for the management, development, and 
conservation of the natural and cultural resources within the marsh so that the local communities can 
continue to benefit from the wetland’s resources. It also provides opportunities for the communities 
and local stakeholders to share responsibilities for the integrated ecosystem management of the area.
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2.0 Vision, Mission, and Objectives

2.1 Vision

The LMWBR stakeholders envision the Ligawasan Marsh to be a prime model of well-managed natural 
and diverse biotic wetlands with active participation of empowered communities from diverse cultural 
backgrounds in a peaceful, politically stable environment and progressive local economies.

2.2 Mission

Through the IEM framework, concerned national agencies, the ARMM government, local governments, 
the private sector, and communities can plan and implement individual and collective efforts to improve 
the management, development, and regulation of the wetlands for the immediate beneficiaries and 
inborn nurturers of the Ligawasan Marsh whose integrity and identity are attached to this peculiar 
wetland that sustainably provides goods and services since time immemorial. 

2.3 Objectives

a. Manage, regulate, enhance, and restore the habitats in LMWBR to increase the population and 
variety of endemic flora and fauna; 

b. Reduce the poverty of the people living in the marsh through sustainable and conservation-
enabling livelihood activities;

c. Improve the resiliency of the habitats against natural and human-induced disasters and threats; and

d. Capacitate key stakeholders through improved conservation education and application of 
indigenous knowledge systems and practices in planning and implementing IEM activities.

3.0 Analysis of the Existing Situation

3.1 Biodiversity

Because of its unique geographic location, LMWBR supports a variety of wild flora and fauna and has 
been identified as a distinct and unique region among 15 biogeographic regions of the Philippines.  It 
is a globally recognized as an Important Bird Area (IBA) known to contain congregation of endemic, 
exotic and threatened species.

The Ligawasan Marsh has a mangrove swamp area of about 1,100 hectares. The mangrove swamp 
serves as the major breeding ground for local fishes and crabs. The fishes travel upstream back into 
the marsh after reaching a certain size. When they reach maturity, these fishes return to the mangrove 
swamp to breed and complete their life cycle.

LMWBR has adopted a modified habitat classification scheme based on the RAMSAR Convention on 
Wetlands. This classification is not just based on the plant component but also on the site’s physical 
properties, phases of ecological successions, and degrees of human impacts. The ecosystems covering 
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Ligawasan Marsh have been re-classified into the following: 1) marsh habitats 2) artificial habitats, and 
3) open water habitats. The total land and water cover area of the highly diverse habitats is relatively 
small compared with the total area of the reserve. Areas under cultivation, built up areas, and inland 
waters dominate the land cover of the LMWBR (Figure 4). The highly diverse habitats are mostly in 
marsh and water habitats.

 Flora

There are 201 plant species belonging to 159 genera in 68 families reported in the marsh and in its 
immediate vicinity. Most of these species are found in other marsh areas as well as in waterlogged 
agricultural fields in the country. Typical composition of plant life in marshes includes sedges, grasses, 
legumes and aquatic hydrophytes such as water lily, water hyacinth, water cabbage, and cattails. The 
forested areas are dominated by “bangkal” (Nauclea orientalis) and “putat” (Barringtonia racemosa).

There is relatively low plant endemism in the marsh. Twelve or 6% of the 201 listed species are 
endemic to the Philippines. There are neither species nor genera that are local endemics (i.e., confined 
to the Ligawasan area). Most of the 12 Philippine endemic species are upland species that were 
included in the sample to represent associated upland vegetation. Securinega virosa, Lepisanthes 
fruticosa, Syzygium cf. bordenii, and Terminalia copelandii are found in the swamp forest. The two 
newly collected tree and lianous specimens of Combretum, the shrubby Clerodendrum and parasitic 
Scurrula have to be identified to the species level to assess their conservation status and endemism. 
The Terminalia copelandii, although once an abundant species in the remaining swamp forests of the 
country, is now subjected to pressures leading to probable local extinction.

Despite the relatively wide distribution of plant species found in the site (non-endemics) and low 
number of species that are in the Red Data list, the unique assemblage in a wide expanse of area makes 
the Ligawasan complex botanically and ecologically important. The various habitats, which are largely 
dependent on the dominant plant life forms and major physio-chemical factors, offer complex sets of 
resources and conditions that determine distribution and abundance of fauna and microorganisms.

 Fauna

LMWBR is known more for its diversity in fauna species, especially of birds and fishes. Figures 5 and 
6 show Important Bird Areas and the different sanctuaries that have been identified and mapped by 
locals, specialists and international experts.

 Fauna - Birds

There are 170 bird species from 47 families in the LMWBR. Thirty seven of these species are 
migratory. The number of endemic birds recorded was 39 species, a great majority of which are 
forest dependent species recorded from patches of swamp forests. Some of these species are the 
Spizaetus philippensis, one of only three endemic raptors in the Philippines; Gallicolumba criniger, the 
endangered Mindanao Bleeding Heart; the endemic Bolbopsittacus lunulatus (Guiabero) and Loriculus 
philippensis (Colasisi); the vulnerable endemic forest kingfishers Alcedo argentata, Ceyx melanurus 
and Ceyx erithacus; the Sunbirds, Spider Hunters, Flowerpeckers, Leafwarblers, Babblers, Flycatchers, 
Whistlers and Tailorbirds like Aethopyga primigenius, Aethopyga pulcherrima, Arachnothera clarae, 
Dicaeum nigrilore, Dicaeum anthonyi, Dicaeum aeruginosum, Phylloscopus olivaceus, Macronous 
striaticeps, Ortho tom us nigriceps, Ficedula basilanica, and Pachycephala philippensis. The marsh-
dependent Tachybaptus ruficollis cotabato, an endemic race of Grebe, and Anas luzonica, the only 
endemic Philippine Duck, are the only non-forest dependent endemic bird species in Ligawasan. The 
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Figure 4. Land and Water Cover in Ligawasan Marsh



10

Figure 5. Important Bird Areas in LMBWR
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Comb-crested Jacana Irediparra gallinacean, a marsh bird which has been recorded in the Philippines  
in LMWBR 2002, was also recorded in 2011.  

The significant number of endemic species which are forest-dependent highlights the importance of 
the remaining swamp forest habitats for the biodiversity of LMWBR. Most of the resident bird species 
are common in the open swamp habitats or marshy grasslands (e.g., Ardea purpurea and Ardeola 
speciosa) or even in the cultivated rice fields (e.g., Bubulcus Ibis, Butorides striatus, Egretta garzetta, 
Egretta intermedia and Egretta alba). These species have resident and migrant populations.  

A total of 13 threatened bird species were recorded for the Ligawasan Marsh, including Gorsachius 
goisagi or Japanese Night Heron (Vulnerable), the endemics like Anas luzonica (Vulnerable), Spizaetus 
philippensis (Vulnerable), the Gallicolumba criniger (Endangered), Alcedo argentata (Vulnerable), Ceyx 
melanurus (Vulnerable), and Ficedula basilanica (Vulnerable).

 Fauna - Mammals 

There are 12 species of mammals identified, of which three are Philippine endemic species, i.e., 
Ptenochirus minor or Lesser Musky Fruit Bat, Ptenochirus jagori or Musky Fruit Bat, and Sus philippensis 
or Philippine Warty Pig. Eight are volant species comprising the fruit bats (Megachiropterans) e.g., P. 
jagori, P. minor, Cynopterus brachyotis, Rousettus amplexicaudatus, Macroglossus minimus, Eonytceris 
spalaea, and the insectivorous bats (Microchiropterans) e.g., Hipposideros diadema and Myotis sp..

 Fauna - Reptiles 

There are 13 species of reptiles in LMWBR, with one threatened endemic—the Philippine Crocodile 
or Crocodylus mindorensis. The LMWBR is considered as one of the country’s last strongholds of this 
endemic crocodile. The more widespread and larger species Crocodylus porosus is also known to 
occur in the marsh.

 Fauna - Amphibians

Nine species of amphibians, including one endemic species (Kaloula conjuncta), were recorded in 
Ligawasan. The marsh is also considered also as one of the most important habitats for Philippine 
amphibians. When the peace and order situation of the area would allow it, the survey on amphibians 
should be a priority activity.

 Fauna - Fishes

Out of 30 fish species recorded in the three marshes of LMWBR, 20 or 65% are native and 11 or 
35% are introduced. Libungan Marsh has the most number of species; of the 27 species noted, five 
are marine forms known to be able to enter a few kilometers upstream of the river mouth. Of the 22 
collected and noted from Ebpanan Marsh, three are predominantly marine forms. Only 18 species 
were collected from LMWBR proper, all of which are known to live in freshwater habitats only.

The Libungan Marsh and Ebpanan Marsh are on the downstream area of Cotabato River. High tides 
and low inland water levels are very good conditions by which saltwater could enter several kilometers 
upstream. During such occasions, marine and estuarine euryhaline fish species (trevallys, glassfishes, 
etc.) and other biota may be able to reach far inland. As a consequence, Ebpanan and Libungan 
Marsh, as occasional ecotones, exhibit edge effects such as having higher species counts than 
Ligawasan Marsh. On the other hand, there were species (like Puntiusbinotatus and Clariasnieuhoffi) 
in Ligawasan Marsh that were so far not collected nor noted from the two other marshes. Presumably, 
they could not tolerate the occasional intrusion of saltwater. Herre (1924) reported seven species 
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of the genus Puntius. It is believed that only two species have remained extant, one of which is the 
Puntius binotatus. It is present in Agusan River and its tributaries as well as in Agusan Marsh. As 
it is native to Southeast Asia, from Thailand to Indonesia and the Philippines, it may well be fairly 
distributed in the whole of Mindanao.

 

 Fauna - Mollusks and Crustaceans

Fourteen (14) species of mollusks have been noted in the marsh. The thiarids are the most diverse, 
as expected in most tropical freshwater habitats. There are no notable species. All the mollusks found 
are widely distributed in the Philippines.

 Fauna - Plankton Diversity

The marshes are relatively depauperate. Only about a dozen plankton genera were collected and 
identified. Only about four species of phytoplankton were collected and identified from Ebpanan 
marsh and the adjacent Cotobato River. As Libungan Marsh is just nearby and would be continuous 
with Ebpanan during the floods, it is assumed that Libungan would also have similar species of 
plankton as Ebpanan. Not only are the plankton species depauperate, they are also so rare that the 
average density is about 20 individuals per liter of water.

3.2 Rivers and Sub-Watersheds

 Sub-watersheds

There are five legally declared watershed reserves in the Cotabato River Basin covering 217,800 hactares 
(Table 1).  The quantity and quality of water in the LMWBR are determined (direct or indirectly) by the 
biophysical conditions of its watersheds.  As shown in Table 1, the largest sub-watershed/watershed 
is the Ala-a River Watershed followed by the Muleta-Manupali Watershed from Bukidnon and Lanao 
del Sur.

Figure 6. Location of Major Fish Sanctuaries in LMWBR
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 River systems

The Mindanao River is considered as the principal drainage system of the Cotabato River Basin, which 
traverses the three marshes comprising the LMWBR (Figure 7). It is formed by the confluence of three 
major tributaries. These river systems flowing into the wetlands, combined with other ecological 
functioning processes, render LMWBR to be a diverse, productive, and unique ecosystem with 
different habitats. 

The first major tributary is the Pulangi River where the main source of water comes from the province 
of Bukidnon, and is joined by the smaller Kabacan, Maridagao, and Malitubog Rivers in the north. The 
Libungan River, an important source of irrigation in the area, also merges with the Pulangi River in the 
north, in the town of Kabuntalan. The second major tributary, the Ala-a River, situated in the south, is 
joined by the Kabulnan River before it merges with the Maganoy River down to the town of Datu Piang 
and empties into the Mindanao River. This river runs down until it reaches the town of Kabuntalan 
to the northwest where it splits into another tributary river to the left, the Tamontaka River, before it 
exits to the right, passing through the Quirino Bridge in Cotabato City. The third major tributary is the 
Buluan River, located in the southeastern part of the Ligawasan Marsh proper. This river is the main 
outlet of water spilling over from Lake Buluan that flows directly into the LMWBR proper. 

  Volume of Discharge

There is no comprehensive study on the hydrology of the three marshes. However, the Bureau of 
Research and Standards (BRS) of the Department of Public Works and Highways (DPWH) has collected 
some historical stream flow data on some of the major rivers that flow into the LMWBR. Pulangi River 
has the largest volume of discharge and also contributes most pollutants and silts into the marsh. The 
summary of the gauging stations records reading were as follows for the four major rivers (Table 2).

 Water Quality

The pH values of the water from the rivers range from 6.16 to 7.63 which is within the pH 6.5–8.5 
normal or standard value in accordance with the DENR Administrative Order No. 34. In terms of the 
Total Coliforms and Fecal Coliforms, Most Probable Number (MPN)/100ml, the results of the analysis 

Name of Watersheds Area 
(hectares)

Location

Muleta-Manupali Watershed 
Forest Reserve

61,500 Lantapan, Pangantukan, Bukidnon

Sebu Watershed Forest Reserve 4,900 Banga, Kiamba, South Cotabato

Ala-a River Watershed Forest 
Reserve

92,450 Uslan, Banga, Surallah, Kiamba, 
South Cotabato

Libungan River Watershed 
Forest Reserve

52,820 Libungan, Almada, Cotabato

Kidapawan Watershed 
Reservation

** Kidapawan, Cotabato

Total 211,670

Table 1.  Five Declared Watershed Reserves 

**Subject to validation
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Figure 7. Major River Systesms that Flow into LMWBR
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Table 2. Four Major Rivers Flowing into the LMWBR

Major Rivers Drainage Area
(sq. km.)

Maximum 
Discharge

Minimum 
Discharge Location of Gauging

Pulangi 12,999 2,601.25 cm 8.01 cm Pagalungan Bridge, Inug-ug, 
Pikit, Cotabato

Buluan 1,286 1,286.00 cm 3.00 cm Highway Bridge, Buluan 
Poblacion, Cotabato 

Maganoy 1,060 121.60 cm 15.40 cm Tuayan, Maganoy, 
Maguindanao

Ala-a 1,231 712.80 cm .08 cm Highway Bridge, Nat’l. Road, 
Isulan, Sultan Kudarat

Total 16,576 4,721.65 cm 26.49

of the water samples indicate generally values greater than 1,600 MPN/100 ml which is much lower 
than the Class C water category. The biological oxygen demand (BOD) of the water flowing into 
the marsh ranges from 0–0.76 ppm which is within the normal status of a good water quality. Total 
dissolved solid values were generally high in the rivers in the marsh proper and in the Libungan Marsh.

Sediments (sand, silt and clay) flowing into the marsh have direct and extreme physical impacts on 
streams and rivers and eventually contribute to eutrophication. Sediments enter waterways through 
erosion processes. Along with the sediment loads carried out are the soil nutrients—an input (a major 
factor) in eutrophication process on the growth of phytoplankton.

Sediments entering waterways in large amounts has an array of impacts. Sand, silt, clay, and humus 
are quickly separated by the agitation of flowing water and are carried at different rates. Clay and 
organic particles are carried in suspension, making the water muddy (affecting turbidity) and reducing 
light penetration and photosynthesis. As this material settles, it coats everything and continues to 
block photosynthesis. It also kills the animal organisms by clogging their gills and feeding structures. 
Eggs of fish and other aquatic organisms are particularly vulnerable to being smothered by sediment. 
Equally destructive is the bedload, the sand and silt, which is not readily carried in suspension but is 
gradually washed along the bottom.

3.3 Habitats

As earlier mentioned, the habitat classification scheme as proposed by the RAMSAR Convention is 
adopted with modifications (Table 3). This classification is based on the plant components and major 
physical properties of the site, phases of ecological successions and degree of human impacts. The 
largest natural habitats are the herbaceous and shrub swamp followed by freshwater swamp forest. 
The artificial habitat like the dry and wet agricultural lands is the largest among the major natural 
and man-made habitats. Table 3 shows the distribution and magnitude of the different habitats by 
municipality and by region. Within the delineated core LMWBR, however, Table 4 provides a summary 
of the area of the highly diverse marsh habitats by LGU that need intentional conservation efforts. It is 
obvious that the artificial habitats dominate in the marsh. However, in terms of biodiversity, the most 
diverse habitats are the natural habitats and the still open water (those in Figure 8 and Table 4. 
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Figure 8. Key Habitats in LMWBR
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 Out of the total land area of the 11 LGUs, the highly diverse habitats, which form the core of Ligawasan 
Marsh with respect to biodiversity conservation is only about 8% or about 11% of the total estimated 
area of Ligawasan Marsh. Pagalungan, SK Pendatun, and Pikit are the three municipalities that have 
large highly diverse habitats within their respective political jurisdictions. Except Pikit which is part of 
North Cotabato, the two LGUs are located in Maguindanao Province, ARMM Region.  

 Marsh Habitats

These are naturally occurring habitat types in wetlands. This natural habitat type is characterized by 
the presence of facultative hydrophytes and each of them is further described below.

a. Freshwater Swamp Forest Habitat. This formation is regularly inundated wet woodlands with 
mineral-rich freshwaters from rivers and streams. Water levels fluctuate thus allowing periodic 
drying of the soil surface.

b. Herbaceous Swamp Habitat. This habitat forms transitional vegetation composed mostly of 
herbaceous life form. It characteristically consists of different species categorized as rooted 

Marsh Habitats
Open 
Water 

Habitats

Artificial 
Habitats

Misc. 
Areas

Total Land 
Area of 
LGUs

Region Municipality/
Province

Freshwater 
Swamp 
Forest

Herbaceous 
and Shrub 

Swamp

Still and 
Running

Dry and 
Wet 

Agrilands

ARMM A. Maguindanao

S.K. Pendatun 1,829 16,461 0 12,803 5,487 36,580

S.K. Pendatun 1,829 16,461 0 12,803 5,487 36,580

SS Baronghis 4,972 8,810 198 16,099  379 30,458

Pagalungan  0 50,338 395 10,816 478 62,027

Datu 
Montawal 

0 10,721 852 19,836 328 31,737

Datu Piang 8,430 4,913 5,648 17,702 337 37,030

Paglat* 710 2,840 710 11,894 1,597 17,753

Rajah Buayan - - - - - -

Region 
12

B. North Cotabato

Pikit 1,075 11,714 2,151 47,974 2,546 65,460

M’lang 650 7.050 600 26,496 6,396 41,192

Kabacan 5,333 7,683 3,144 23,284 5,365 44,809

Tulunan 8,445 2,634 2,634 21,529 1,823 37,065

TOTAL 30,734 120,324 15,622 196,539 23,139 386,358

PERCENT 8.0 31.1 4.0 50.9 6.0 100.0

Table 3. Habitat Area by Municipality (as of August 2004)
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(grasses, sedges, graminoids and others), emergent (Nymphaea odorata, water lily; Nelumbo 
nucifera, lotus; Ceratopteris thalictroides; Typha angustifolia, cattails; and Nymphoides indica) 
and floaters (Eichhornia crassipes, water hyacinth and its close relatives Monochoria vaginalis, 
Pistia stratioides and Lemna pauciflora,). Floaters usually aggregate along considerable 
stretches of the banks.

c. Shrub Swamp Habitat. This specialized habitat is typically a transitional stage in the ecological 
succession of swamps. Large areas exist on land mass formed through siltation subsequently 

colonized by shrubby plant species, such as Sesbania cannabina. A few individuals of small 
trees such as those found in the swamp forest occasionally occur. Tetrastigma, Ipomoea and 
leguminous vines twine around these woody plants. Extensive areas of shrub swamp habitat 
are also typically found at the confluence of major river systems and their tributaries. Although 
herbaceous plants readily colonize land masses that are formed from soil deposition, they 
may eventually be replaced by shrubs.

 Artificial Habitats

Artificial habitats are those areas subjected to and maintained as part of human activities (e.g., 
agriculture, built-up and special areas).

a. Ricefield Habitat. The two subtypes of ricefield habitats found in the Ligawasan Marsh 
include: (1) ricefields with bunds located adjacent to herbaceous swamp and freshwater 
forest swamp habitats, and (2) ricefields without bunds in the interior of the marsh, which 
are planted to lowland rice varieties as flood water recedes. The associated weeds include 

Municipalities
Fresh 
Water 

Swamp 
(Ha)

Herbaceous 
Swamp (Ha)

Still Open 
Water (Ha)

Shrub 
Swamp 

(Ha)
TOTAL

1. Pagalungan 370 1,079 1,622 - 3,071

2. Datu Montawal 3 701 228 - 932

3. Kabacan 1,808 419 - - 2,227

4. Mlang 911 383 - - 1,249

5. Tulunan 714 688 - - 1,403

6. Paglat 341 - - 341

7. SK Pendatun 340 7,029 4,099 199 11,667

8. SSB       8     3,435    3,443 

9. Rajah Buayan    -           63          63 

10. Datu Piang 1,495              -      1,495 

11. Pikit  5,400         255    5,655 

TOTAL  4,146     10,639 12,853      3,952 31,590 

Table 4. Habitats in the map-delineated LMWBR (by LGU, in hectares)

Note: The total area of the LMWBR has yet to be finalized from more updated data from the LGUs and NAMRIA
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Sphenoclea zeylanica, Commelina benghalensis, Murdannia nodiflora and Ludwigia spp., 
among others.

b. Dryland Agriculture Habitat. This habitat type refers to areas that have been exposed by 
receding floodwaters, thus freeing vast tracts of land for three dominant food crops: maize (Zea 
mays), upland rice (Oryza sativa), and cassava (Manihot esculenta). Additional economically 
important plants such as sesame and summer vegetables are interplanted along with the main 
crops. Successional vegetation is mainly characterized by Sesbania cannabina. Large areas 
of this type are removed (through slash and burn) especially at the start of the dry season, 
contributing significantly to soil erosion. Farm boundaries are planted to bangkal (Nauclea 
orientalis), cooking banana (Musa sapientum), and bamboo (Bambusa spp).

 Open Water Habitats

a. Still Open Water Habitat. In this habitat type, scattered floaters such as Pistia stratioides 
and Eichhornia crassipes are found. Local human communities use this area for fishing and 
transportation. Along the periphery of the open water habitat are land areas temporarily 
converted to other uses by the fisherfolk. There are also some small land masses (islands) 
formed by the accumulation of dead organic matter (necromass), which are subject to 
colonization by weedy plants. The dynamics (i.e., ecological succession) of these small islands 
depend on proximity to river channels, availability of plant propagules, rate of siltation, size 
and depth of necromass, and hydrological processes, among others. 

b. Running Open Water Habitat. Running open water habitat are the bodies of water that 
persist during summer to connect different deep portions of the marsh downstream. This 
habitat also includes rivers and tributaries that are not necessarily inundated by floodwaters. 
The movement of this body of water is unidirectional. It serves as passage of the people, 
often aboard motorized bancas. Herbs, small trees, rice, and vegetables planted by nearby 
communities are found along the stretch of water ways banks.

3.4 LGUs and Population by Region, Province and Municipality

As shown in Table 5, there are 11 municipal local government units (MLGUs) and two provinces 
that cover the LMWBR. There are also two administrative regions—Region 12 and ARMM. This 
distribution poses a challenge in terms of coordination, management, and enforcement of ENR laws 
and regulations. Majority of the MLGUs belong to the ARMM region. Over the last few years, several 
LGUs were divided into two or three new municipalities but their boundaries have yet to be placed 
on the overlay maps. Region 12 and ARMM almost equally share the total area of the marsh (Tables 
3 and 5) although there are more LGUs in the latter than in the former. The distribution of the natural 
marsh habitats, however, is higher in ARMM. The municipalities in Region 12 have higher population 
than those in ARMM region. 

3.5 Socioeconomic Conditions

 LMWBR Inhabitants

The May 2000 census in ten LMWBR municipalities showed a total population of 468,210 comprising 
87,237 households (as shown in Tables 5 and Figure 7). Maguindanaons, most of whom are Muslims, 
are the dominant cultural ethnic group in the LMWBR. The municipality of Mlang, which is a buffer 
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area, registered the highest population of 78,170 or 16.7%, with 15,533 households spread over 36 
barangays. However, only three waterline barangays will be included in the investment program. 
The fourth barangay did not meet the criteria for inclusion because its local leaders did not express 
interest in joining the program. Pikit has the second highest population of 68,455 people or 14.6% 
comprising 13,081 households spread over 42 barangays. Only 14 of these barangays are considered 
to be waterline barangays, which makes Pikit the top stakeholders of the marsh. Datu Montawal, on 
the other hand, has the lowest population of 25,908 people or 5.5%.     

Livelihood 

As earlier mentioned, most of the inhabitants within and surrounding the LMWBR are engaged in 
fishing and farming. Farming is the main source of livelihood—there are nine municipalities where the 
majority of the households depend on farming for a living. Sultan sa Barongis registered the highest 
number of households with farming as the main source of income with 95.3% of the respondents. This 
was followed by Tulunan and Mlang with 88.7% and 84.4% of the households, respectively, engaged 
in farming. 

In 2004, the DENR and Winrock International survey revealed that farming, livestock/poultry 
production, and fishing are the three major sources of livelihood of the people in the marshland. The 
study also noted large areas of land suitable to planting rice and corn. Overall, 80.4% of the households 
relied on farming for subsistence while 46.2% and 44.5% was engaged in fishing and livestock/poultry 
raising, respectively. The results also showed that the households had multiple sources of income. 
For example, aside from farming, households may also be involved in fishing, livestock/poultry raising, 

Region Province Municipalities Population Area (ha)

ARMM Maguindanao 1. S.K. Pendatun 67,303 36,580

2. SS Baronghis 28,374 30,458

3. Pagalungan  34,709 62,027

4. Datu Montawal 25,908 31,737

5. Datu Piang 27,010 37,030

6. Paglat 34,722 17,753

7. Rajah Buayan* * *

Sub-total 7 218,026* 178,645*

Region 12 North Cotabato

1. Pikit 68,455 65,460

2. Kabacan 61,818 41,192

3. M’lang 78,170 44,809

4. Tulunan 41,741 37,065

Sub-total 4 250,184 188,526

Total 468,210* 386,358*

Table 5. Local Government Units and Population

*subject to validation/clarification
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wildlife gathering, or handicraft-making. It is estimated that the rich agricultural and fishing grounds of 
LMWBR and its surroundings contribute about PHP216 million to the local economy per year.

A huge portion of the marshland is submerged under water for almost six months, from the later part 
of June to the early part of December. Having multiple sources of income is, therefore, one coping 
mechanism of the people in order to survive during this period when farming is not possible. This 
explains why fishing is the second major livelihood source as this is the most feasible livelihood 
activity when most of the marshland communities are submerged underwater.

Fishing is done by almost half of the households (46.2%). They depend on this livelihood activity 
for subsistence, especially during the period when the marshland is flooded. Fishing is done either 
in the open water of the marsh or along tributaries that empty into the marsh. Fish species that are 
caught from the marsh include black and yellow eel, tilapia, mudfish, catfish, gourami, climbing perch, 
armoured catfish, and carp (three species: J. Rohu, common carp and sliver carp).

Gathering wildlife from the marsh is only a supplementary livelihood activity of most households. 
Only a very small percentage of households (2.7%) was found to engage in this activity perhaps due 
to uncertainty in the volume of harvest, difficulty in locating wildlife species, and long period of time 
required before catching any wildlife. Some respondents even regarded wildlife gathering not as a 
livelihood activity but more of a pastime since they sometimes end up with no catch or no harvest at 
all after a day of wandering in the marsh.

 Settlement Pattern and Land Use

Most of the Maguindanaons live in the areas within and surrounding the LMWBR (Figure 9). Some are 
in the upper portion of the LMWBR while majority are in the immediate periphery and in the marsh 
proper. Communities live in cluster; but clusters are in scattered location within the marsh. Most of 
their dwelling shelters are made of simple and light building materials like bamboo, nipa/sago roofing 
leaves and pole timbers. This is true in the case of push-and-full local migrants who move in and out 
of the LMWBR depending on the season. This is also true for those in the remote and interior parts of 
the LMWBR.

Table 6 and Figure 10 provide details on the different land uses in the 11 municipalities where most 
of the settlements are found. The land uses can serve as information for the local governments and 
DENR to assist in preparing ENR- and community-focused disaster risk and reduction management 
(DRRM) plans and activities.  It should be noted that in LMWBR, the public lands have been mostly 
classified as forestlands (Figure 11). The dominant alienable and disposable (A&D) area in LMWBR 
implies that conservation of the marsh habitats can be more effectively carried out through the LGUs’ 
comprehensive land use plans (CLUPs) and funded through their budget for their comprehensive 
development plans (CDPs) with the support of the provincial, regional and national agencies.

Figure 12 shows an overview of road and access system in the marsh. Only the LGUs near the major 
highways are adequately connected to the inner portion of the marsh. Despite the increased public 
investments from different donors and the national government in the LMWBR, access roads, farm 
to market roads, irrigation systems, bridges, local water districts, social services clinics, schools, and 
other social and health facilities remain relatively inadequate compared with the regional and national 
averages. Visits to the inner barangays revealed needs for investments in road maintenance. In the 
inner part of the marsh, motorized and non-motorized bancas are used for transporting goods and 
people from one barangay to the other. The maintenance of existing facilities also suffers because of 
intermittent armed conflicts, weak governance, and budget limitations.
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Figure 9. Population Distribution and Density in LMWBR (2002)
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Figure 10.  Land Use and Cover in LMWBR

Municipality/
Province

Agricultural 
Land

Woodland 
(Forest)

 Wetland 
(swamp/
marsh) 

 Open 
Grassland/
Shrubland

 Special/
Misc. Area

Total Land 
Area

A. Maguindanao

S.K. Pendatun 12,803 1,829 16,461 0 5,487 36,580

S.K. Baronghis 16,099  4,972 8,810 198 379 30,458

Pagalungan 10,816 0 50,338 395 478 62,027

Datu Montawal 19,836 0 10,721 852 328 31,737

Datu Piang 17,702 8,430 4,913 5,648 337 37,030

Paglat 11,894 710 2,840 7,104 1,597 17,753

Rajah Buayan - - - - - -

B. North Cotabato

Pikit 47,974 1,075 11,714 2,151 2,546 65,460

M'lang 26,496 650 7.050 600 6,396 41,192

Kabacan 23,284 5,333 7,683 3,144 5,365 44,809

Tulunan 21,529 8,445 2,634 2,634 1,823 37,065

TOTAL 196,539 30,734 120,324 15,622 23,139 386,358

PERCENT 51.9 8.0 31.1 4.0 6.0 100.0

Table 6. General Land Use in Eleven Municipalities in LMWBR (August 2004, in hectares)

*New Data and not included in total computation as is was separated recently.
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Figure 11. Land Classification in LMWBR
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3.6 LMWBR’s Key ENR Goods and Services

The marsh provides valuable ecosystems goods and services (ENR) to communities as well as to 
the rest of Mindanao and the country as a whole. The reserve has sustained more than one million 
inhabitants for many decades. It is one of the last strongholds of the endemic Philippine Crocodile 
(Crocodylus mindorensis) and the Comb-crested Jacana Irediparra gallinacean, a marsh bird which was 
recorded in the Philippines only in LMWBR in 2002 and again in 2011. It is the largest marshland of 
the country and a globally recognized important wetland. The reserve has also been disclosed by the 
Philippine National Oil Company (PNOC) to have a 68 billion cubic feet gas deposit. The reserve acts 
as the main receptacles of sediments from the surrounding watersheds that protect the ecology of 
the Libungan and Ebpanan marshes including the coral reefs of Illana Bay. It is a giant carbon sink. It 
greatly contributes to the local economy. It feeds and shelters migratory animals.     

This section provides a summary of the different ENR services of LWBR. Some overlap with other 
services or may be directly or indirectly connected with the provision of that good or service to the 
communities. At least 15 goods and services, direct and indirect, are being provided by the reserve. Of 
these, the services that are closely linked with livelihoods, basic needs, economic activities, and social 
and cultural life are valued the most by the local inhabitants. The potentials of these ENR services 
to sustain and expand are great but constrained by the lack of effective wetland management of the 
reserve at the community, local, provincial, and regional levels.

 Water supply

LMWBR is the main source of water for the domestic, industrial, and agricultural use of the communities. 

 Groundwater recharge  

The Liguasan Marsh proper also supplies water to the lower portions of the wetland areas (lower 
catchments). This occurs when Liguasan Marsh supplies water to Libungan and Ebpanan marshes 
since the former is located in the higher catchment area of the LMWBR. This is important where water 
from the second wetland is used by communities, farms or industries, or when it maintains important 
ecological assemblages.

Figure 12.  Infrastructure (Mostly Roads) in LMWBR
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 Flow Regulation

The LMWBR acts as storage for the excess amount of water during heavy rainfall or high flows in the 
rivers. As such, downstream flood heights are reduced and stream and river flows are maintained for 
a longer period each year than would be the case without the wetland.

 Prevention of saline water intrusion

In the low-lying areas where the underlying substrate is permeable, a wedge of freshwater frequently 
overlies deeper saline water. The existence of this freshwater wedge is frequently maintained by 
coastal freshwater wetlands. Removal or reduction of the freshwater wedge allows the deeper saline 
water to move upwards towards the land surface where it can affect water supplies to ecological 
communities and to people.

The outward flow of freshwater from the marsh limits the entry of seawater into the watercourse. 
When there is reduced freshwater flow due to the over extraction or drainage of surrounding wetlands, 
seawater is able to intrude further upstream, depriving people, farms, industries, and ecological 
communities of the freshwater that they need. This function is observed in the Tamontaka River and 
the Rio Grande de Mindanao which drains towards Illana Bay.

 Protection from the forces of natural hazards

The marsh provides shoreline protection and erosion control. The physical characteristics of wetland 
vegetation such as the mangrove forest in the coastal areas of Cotabato City prevent or reduce erosion 
of coastal estuaries and riverbanks. The wetland vegetation acts as windbreaks, shielding structures, 
crops or natural vegetation from damage by strong winds or salt-laden wind. 

 Sediment retention

The physical properties of the wetlands (e.g., vegetation, size, water depth) slow down the flow of 
water. This is especially true in the swamps, marshes and floodplains. The deposition is closely linked 
to the beneficial removal of toxicants since these substances are often bound to sediment particles.

 Nutrient retention

Nutrients such as run off fertilizers from agricultural areas, human waste and industrial discharges 
are often associated with sediments carried by waters. When sediment is deposited, the nutrients are 
stored with it, taken up by wetland vegetation or transformed by chemical and biological processes. 

 Toxicant removal

Many toxicants entering aquatic ecosystems are bound to the surface of the sediments or within the 
molecular lattice of clay particles. The slower flow rates in wetlands facilitate dropping of sediment 
loads, and the shortage and transformation of sediment-bound toxicants. In some cases, certain plant 
species actively take up toxicants, e.g., water hyacinths (Eichomia crassipes).

 Source of natural products

Natural wetlands are among the most productive ecosystems, with some surpassing even the most 
intensive agricultural systems. Thus, the benefits that can be gained from harvesting wetland products 
are often significantly higher per unit land area than are available from many other habitats, including 
those resulting from the draining of wetland areas. In addition, because of the marsh, products are 
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produced by the wetland that either migrate or are transformed by natural processes to another 
site. They are used directly by people at this second site, act as a food source for other organism or 
perform some other function, such as coastal accretion in the case of transported sand and sediments. 
The marsh greatly benefits coastal and aquaculture fisheries as well as agricultural production in the 
downstream areas.

 Energy Production

Wetlands provide energy by various means, the most common being hydroelectricity, firewood and 
peat. In addition, PNOC reported that LMWBR has at least 68 million cubic feet of gas deposits, 
particularly beneath the municipality of Sultan Sa Barongis in Maguindanao.

 Water Transport

Water transport is important not only for passengers, but also for supply of goods to local markets 
and for moving bulk cargo, agricultural and wetland products over longer distances. LMWBR and its 
tributaries serve as transportation channels in the area.

 Gene Bank

For the maintenance of wildlife population, LMWBR provides an adequate pool of genetic material. 
In instances where populations have fallen to very low levels (e.g., fewer than 500 individuals), it is 
important to try to maintain genetic variation.

As gene bank, LMWBR is a significant habitat for the life cycle of important plants and animal species. 
For some species, especially plants, a wetland provides every element required to complete their life 
cycles. Other species may depend on wetland areas for a part of a more complex life cycle, including 
many aquatic species such as fish and prawns that depend on wetland areas for spawning and juvenile 
development. There are many species of migratory birds which depend on wetlands for part of their 
life cycle (e.g., for resting, nesting or feeding while on migration), and in these cases the value of the 
wetlands on which they depend needs to be assessed on an international scale. LMWBR can buffer 
the loss of endemic species because of declining germplasm.

 Recreation and Tourism

LMWBR has the potential for water recreation, bird watching, and other forms of nature-based tourism 
activities. LMWBR has unique species, habitats, communities, ecosystems, landscapes, observable 
natural processes, and wetland types which are endangered, rare or threatened. 

 Socio-cultural services

Significant components of LMWRB’s landscapes have aesthetic/spiritual values and significance to the 
inhabitants. The landscapes are important to local communities as part of their daily lives, religion, 
and cultural practices. The local communities associate their religious and spiritual beliefs with the 
wetlands. Some have strong spiritual attachment to a site because their family or community has used 
the site for many generations.

 Research and Education

LMWRB as a wetland is used for scientific research, including monitoring, experimentation, and as field 
sites to many local and international academic and research organizations. LMWBR’s data are used in 
tracking long-term global environmental trends. It is a social laboratory for many local universities. As 
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a wetland, it offers vast opportunities to explore unknown variables, connectedness, and biotic and 
abiotic relationships. Some sites contain evidence of past and present processes, historical features 
that may lead to a better understanding of human occupation, or accessible examples of wetland 
species, communities or habitats.

3.7 Stakeholders, Institutions, and Organizations

In terms of ENR governance, the LMWBR falls within the responsibility, accountability, and authority 
of two regions: ARMM and Region 12. ARMM as an autonomous region has its own separate system 
for the governance and management of the marsh that is within its coverage. DENR Region 12 reports 
to the DENR. ARMM has both legislative and executive branches.  ARMM has its own secretary 
for ENR concerns. ARMM can enact specific laws that can further define, direct, and regulate ENR 
activities within its jurisdiction as an autonomous region.  DENR 12 has to translate and implement 
national ENR laws and determine how these may apply and be used in the marsh. Both regions have 
capable and competent ENR officials and technical staff. The two regions, however, need strong ENR 
leadership and further strengthening with long-term support to cope up with the increasing challenges 
especially in the LMWBR, which dominates the landscapes in both regions.

In the core zone of the LMWBR which the IEM framework covers, the two provinces with their 
respective ENR offices have existing set ups in conserving, developing, and managing their respective 
areas of responsibility that need further assistance to become more effective. The DENR/ARMM and 
DENR Region 12 may partner with the provincial governments of Maguindanao while North Cotabato 
may partner with the concerned municipal LGUs to create and organize local level mechanisms for 
supporting and assisting communities in managing, protecting, developing, and benefiting from the 
marsh. North Cotabato province only covers four MLGUs. ARMM has its own ENR department. It 
has the responsibility for those in the Maguindanao province while DENR Region 12 covers those in 
North Cotabato. Due to prolonged and intermittent armed conflicts in some parts of Maguindanao, 
local governance systems in North Cotabato are much better compared with those in Maguindanao 
province. Generally, the same observation may be applied down to the municipality level with some 
exceptions. 

As part of the support to various peace initiatives in Mindanao, several donors, NGOs, and some 
risk averse private sector groups have been active in most of the LMWBR sites. The World Bank, 
United Nations, Asian Development Bank, United States Agency for International Development, and 
Japan International Cooperation Agency, among others, have invested huge amounts of technical and 
financial assistance in ARMM including those in LMWBR in the last 10 years. Most of the national line 
agencies have also prioritized development and investment activities in LMWBR to stabilize peace and 
order conditions and improve the socioeconomic conditions of the displaced communities.

The communities and the local market players—producers, traders, transporters, small businesses—
will continue to be the foundation in the conservation and management of LMWBR, and their active 
participation is critical. Other success factors include providing the right incentives, good governance, 
and adequate support systems such as infrastructure, capacity building, and safety net measures.  It 
is hoped that the intermittent conflicts in some LMWBR areas will be peacefully resolved to pave the 
way for the private investments in the wetlands, which host viable investment opportunities to grow 
food, fiber, and fisheries products for the emerging markets in Mindanao.  

3.8 ENR Issues, Threats and Opportunities

The most serious threats to the LMWBR are the deforestation and land conversion in the upper 
part of the watersheds, agricultural and land conversion in the reserve, and kaingin making (shifting 



29

cultivation).  These threats result in soil erosion and siltation of waterways and in the static open water 
habitat. Already, the communities and ecosystems in the marsh are threatened with flash floods and 
prolonged subsidence due to the erratic weather patterns. They also suffer the intermittent effects of 
armed conflicts and inadequate social and health services. The unstable peace and order condition has 
limited the delivery of basic social services, infrastructure, and technical support to the communities.

Another threat to the LMWBR is the heavy use of inorganic fertilizers, insecticides, herbicides even 
rodenticide in the surrounding and upper watershed areas. These are negatively affecting the habitats 
and ecosystems in the reserve, especially on the freshwater ecosystems since organisms such as 
fishes are the main resources of the Ligawasan wetlands.

Over the years, Ligawasan Marsh has been experiencing prolonged flooding because of siltation of the 
river systems and accumulation of silts in the mouth of the Rio Grande de Mindanao in Cotabato City. 
This has slowed down the flow of water during peak rainy season and intense precipitation. The erratic 
weather patterns have also contributed to natural disasters like floods, subsidence, and increased 
incidents of water borne diseases.

Table 7 provides a summary of the threats at the ecosystems and habitat type levels, with suggested 
interventions and mitigation/adaptation activities. These threats can be reduced or addressed through 
effective and active participation of the 11 MLGUs, the two provinces, and concerned national line 
agencies. Effective interventions, however, cannot happen unless the peace and order situation 
stabilizes and local leaders exercise good governance in serving their constituents. Among the natural 
habitats, the most threatened are the shrub and herbaceous swamps because these are the areas that 
can easily be converted to other uses. The shrubs with the remaining woodlands are the immediate 
targets of poachers and households for housing, fuelwood, and charcoal making.

Illegal fishing activities are posing serious threats to Ligawasan Marsh as they indiscriminately kill or 
eliminate aquatic fauna regardless of size and species. Illegal fishing, therefore, affects the biodiversity 
of the aquatic habitat and endangers the existence of some fauna. Results of earlier surveys indicate 
that inadequate livelihood opportunities drive many fishers to employ illegal fishing techniques. 

Hostilities between the Armed Forces of the Philippines and the Moro Islamic Liberation Front (MILF) 
in the last 30 years have also contributed to the degradation of the Ligawasan. Since it is the home of 
the MILF, many battles have been staged in Ligawasan Marsh by the military, the most recent of which 
was in year 2000. The numerous hostilities between the military and the MILF have physically altered 
the Ligawasan Marsh and have disturbed the marsh ecosystem.

In addition to the ecosystem-related threats, weak governance systems at the local level continue to 
foster uncontrolled agricultural land expansion and conversion, use of pesticides, overharvesting of 
fresh water fish, wildlife poaching, and even introduction of invasive species. Open access and lack of 
enforcement have also largely contributed towards the rapid deterioration of the ERN assets.

3.9 The Non-Negotiables in LMWBR

There are at least seven habitats in the marsh (Table 7). The most threatened habitats are those that are 
in highly diverse areas. These are the three marsh habitats (freshwater swamp, herbaceous swamp, 
and shrub swamp) and the still open water habitat in the open water system (Figure 13). These 
should be considered as the non-negotiables in the LMWBR areas of each of the concerned LGU.  
This means that as much as possible, these highly diverse habitats should be protected, conserved, 
managed, and regulated to ensure that the marsh’s ecosystems’ direct and indirect goods and services 
continue to be sustainably provided over time.  These areas should be the focus of major conservation 
strategies at the marsh, region, LGU, and community levels. These habitats are considered to have 
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Threat (What) Ecosystems 
(Where)

Habitats (Specific) Recommended Activities 
(Adaptation and Mitigation)

1. Degradation of 
swamp forest 
(man-made and 
natural forces)

• Cutting of trees
• Conversion to 

agricultural farm
• Wildlife extraction 

(hunting and 
gathering of eggs)

• Burnings 
• Fuelwood 

gathering 

Marsh 
Ecosystem

1. Freshwater 
swamp forest 
habitat

1. Technical  capacity 
building on environmental 
conservation 
management and 
entrepreneurship

2. Silvicultural treatment 
to liberate the existing 
natural forests from 
suppressing weeds 

3. Training on wetland and 
adverse site rehabilitation 
technology 

4. Training on alternative 
livelihoods

5. Review of local and 
national policy issuances 

2. Slash and burn 
during dry season 
for seasonal 
farming 

2. Freshwater 
swamp forest 
habitat

1. Training Enhancement of 
existing farming jointly 
undertaken with DA and 
BFAR.

2. Information, education, 
and communication 
(IEC) programs on the 
significance of wetlands 
for biodiversity in serving 
the needs of resource 
dependent inhabitants

3. Clearing of 
small trees

4. Cutting 
planted trees

5. Shrub Swamp 
Habitat

1. Training on wetland 
rehabilitation/reforestation 

2. IEC programs on 
the significance/
role of plants on 
the conservation 
of the LMWBR in 
relation to economic 
and environmental 
importance

Table 7: Threat Analysis with Recommended Measures in LMWBR
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Threat (What) Ecosystems 
(Where)

Habitats (Specific) Recommended Activities 
(Adaptation and Mitigation)

1. Frequent flooding
2. Use of high inputs in 

intensive agriculture

Artificial 
ecosystem

4. Dryland 
agriculture 
habitat

1. Technical training on:
a. Use of peat soil instead 

of commercial fertilizers
b. Production enhancement 

of native rice
3. Riverbank rehabilitation

4. Erratic water levels
5. Long period of high 

water level

5. Wetland 
agriculture 
habitat

1. Training on
a. Use of peat soil instead 

of commercial fertilizer
b. Stocking and 

preservation of seeds
c. Enhancement of the 

“tarembng” (germination 
garden)

1. Illegal fishing

2. Accumulation of 
silt materials

3. Increase of 
invasive/
introduced 
species

4. Trapping of birds 
using hook and 
line

5. Gathering of  
fingerlings

6. Polluted/murky 
water

7. Fish kill 
(Pollution)

Open water 
ecosystem

6. Still open water 
habitat

1. Enhancement of 
capability training on:

a. ENR policies on 
devolution and how 
these are linked with 
forest land use plan 
processes

b. DENR deputation
2. Marsh resources 

quality product training 
enhancement 

3. Entrepreneurship 
training

4. Massive ANR and 
enrichment planting 
activities

8. Erosion of 
riverbanks

9. Gathering of fish 
using fine eyed 
net

10. Removal of river 
bank vegetation

11. Accumulation of 
plant debris and 
solid waste

7. Running open 
water habitat

1. Advocacy and promotion 
on the use of water 
hyacinth for charcoal, 
vermicast composting and 
organic fertilizer 

2. Training on quality control 
systems

3. Training on hay production
4. Training on fish trapping 
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Figure 13. The Marsh Habitats that are Considered Non-Negotiables for 
Conserving Highly Diverse Areas
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high species endemicity (especially for fauna), number of indigenous species, and connectivity with 
the other marsh ecosystems. They provide key ecosystems goods and services that greatly contribute 
to the local economy. For example, the marsh is the major source of freshwater fisheries supply in 
most parts of Mindanao.  

All the habitats and the communities therein annually suffer the devastating impacts of natural hazards, 
especially from prolonged subsidence, flash floods, and landslides. It is expected that these climate-
related natural disasters will get worse as the weather become more erratic and intense. LMWBR has 
areas that are considered to be highly hazardous zones based on geohazard and historical analyses. 
These areas, however, have to be delineated in each of the concerned LGUs. In LMWBR, these areas 
are mostly those that are highly vulnerable to prolonged flooding, subsidence and landslide.  The 
ongoing assessment and planning for disaster risk reduction (DRR) in concerned LGUs in LMWBR will 
help identify and delineate the highly hazardous areas. These areas should be properly delineated, 
managed, and regulated at the LGU and community levels through the process of CLUP preparation, 
adoption, and implementation. DRR measures must be part of the zoning of these areas to minimize 
loss of lives, properties, crops, livestock, and other assets.

In addition to the non-negotiables for the highly diverse marsh habitats and areas that are highly 
vulnerable areas to flooding, prolonged subsidence and landslides, the following types of investments, 
land and resources uses in the LMWBR are also considered as non-negotiables. These will have to be 
adopted by the LMWBR oversight body, each LGU, DENR/ARMM and DENR Region 12:

• Wildlife poaching or harvesting, especially of threatened and endangered species

• Agricultural expansion or land conversion to other uses in the highly diverse marsh habitats

• Overfishing and use of illegal or destructive fishing gear in the still open waters

• Forest, grass or shrub fires in highly diverse marsh habitats

• Mining or extraction of minerals and non-metallic natural resources in the highly diverse marsh 
areas

The management, regulation, and enforcement of the LMWBR non-negotiables need effective local 
governance set-ups at the LMWBR and at LGU levels. The LGUs, DENR/ARMM and DENR Region 
12 need assistance to improve their technical and management capacities. There has to be a major 
effort to promote public and private investments, design and implement outcome and output-based 
monitoring and evaluation (M&E) systems at the LMWBR and LGU levels, and ensure sustainable and 
adequate financing to operationalize the marsh’s IEM framework.  

The effective management, protection, and regulation of the non-negotiables in each municipality, 
province, and region will contribute to the sustainability of biodiversity-anchored ecosystems goods and 
services. The non-negotiables on highly diverse marsh habitats are shown in Figure 12 and summarized 
in Table 8. There must be continuing efforts by all the key and concerned stakeholders (LGUs, DENR 
Region 12, DENR/ARMM, communities, NGOs, donors and the private sector) to support proper 
zoning of the non-negotiables by each concerned LGU as the basis of local management, provision of 
technical support, and adequate regulation. The interventions in support of the IEM framework should 
target the 11 municipalities falling under Priority Zones 1 and 2. These municipalities are Datu Piang, 
Rajah Buayan, Sultan Sa Barongis, S. K. Pendatun, Paglat, Tulunan, M’lang, Kabacan, Datu Montawal, 
Pagalungan, and Pikit.1     

1  New municipalities were created from these older municipalities such as the Datu Paglat, Datu Paglas, others.
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Municipality
Freshwater 

Swamp 
(Ha)

Herbaceous 
Swamp 

(Ha)

Still Open 
Water 
(Ha)

Shrub 
Swamp 

(Ha)
TOTAL

Maguindanao

Pagalungan 370 1,079 1,622 -      3,071 

Datu Montawal 3 701 228 -          932 

Paglat 341 -   -          341 

SK Pendatun 340 7,029 4,099 199  11,667 

SSB -   -   8 3,435    3,443 

Rajah Buayan -   -   -   63          63 

Datu Piang -   -   1,495 -      1,495 

North Cotabato

Kabacan 1,808 419 -   -      2,227 

Mlang 911 383 -   -      1,294 

Tulunan 714 688 -   -      1,403 

Pikit -   -   5,400 255    5,655 

TOTAL 4,146 10,639 12,853 3,952       31,590 

4.0 Recommended Strategies for the LMWBR IEM Framework

This section presents the overall strategies in implementing the IEM framework after it has been 
adopted by the LMWBR Management Council.  The Council’s approval of the marsh’s IEM framework 
provides the signal for each concerned LGU, DENR/ARMM, and DENR Region 12 to ensure that the 
non-negotiables—highly diverse marsh habitats including those that are highly vulnerable to floods, 
and disallowed  investments, land and resource uses that will be defined by each LGU—are translated 
into each of the LGU’s forest land use plan (FLUP)/CLUP, DRR, CDPs, and into each of the programs, 
activities, and projects (PAPs) of DENR/ARMM and DENR Region 12. The provinces of Maguindanao 
and North Cotabato also have to incorporate the conservation of highly diverse habitats as non-
negotiables in their provincial development plans (PDPs). In the end, the LGUs with the support of 
DENR/ARMM, DENR Region 12, provinces, NGOs and the private sector are responsible, accountable, 
and authorized to manage, regulate, and enforce the non-negotiables through the land owners, tenure 
holders, and other resource management units in the LMWBR. 

4.1 Oversight and Institutional Arrangements

There are at least 14 MLGUs (after creation of new LGUs from the original 11 LGUs and based on 
updated data and assessment), two provinces, and two regions that have political and institutional 
mandates to protect, conserve, manage, develop, and regulate uses in the map-delineated LMWBR. 
Other national and regional government agencies also have the mandate towards the socioeconomic 

Table 8.  Location of the Non-Negotiable Marsh Habitats for Conservation in LMWBR
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development of the marsh such as the Department of Agriculture, Department of Agrarian Reform, 
Department of Trade and Industry, Department of Tourism, and Department of Energy. There are 
several public and private universities, training and academic institutions that conduct research and 
generate/validate technologies and approaches in the marsh.  There are also community organizations, 
NGOs, and private sector groups who greatly depend on the marsh for carrying out their various 
activities. These different stakeholders must be adequately represented in the creation, formation, 
and mobilization of a governance-oriented oversight body to plan and direct the implementation of 
the IEM framework.

While the DENR/ARMM and DENR Region 12 are pushing for LMWBR to become one of the NIPAS 
sites, the existing LMWBR Management Council will continue to be the oversight body for the direction 
setting and supervising body over the implementation of all program and project interventions being 
implemented in the marsh. The Council will provide advisory, guidance, leadership, and overall 
coordination functions. DENR Region 12 or the DENR/ARMM may chair the council, with the two 
provincial governors (of Maguindanao and North Cotabato) serving as vice-chairs.   

Subject to the approval and endorsement of both regions’ LGUs and other stakeholders, an Interim 
Protected Area Management Board (PAMB) may be created by the national DENR, with DENR Region 
12 taking the lead in completing the processes for the proclamation of LMWBR as a PA. This way, a 
Protected Area Superintendent (PASu) Office may be created and established to provide support to 
the interim PAMB and act as the secretariat. This arrangement, however, may eventually reduce the 
authority, responsibility, and accountability of concerned LGUs in managing, regulating, and enforcing 
the non-negotiables in the marsh.

Composition of the LMWBR Management Council

To fully capture adequate representation in creating and organizing the LMWBR Council, the current 
council should be restructured to fully reflect the governance-designated units that were selected or 
mandated to protect, conserve, manage, regulate, and enforce ENR rules in the marsh.

Chair: DENR 12 
Co-Chair: DENR ARMM 

Co-Vice Chair: Maguindanao Governor, North Cotabato Governor

Members: One representative from each of concerned municipality (14 with the updated data), two 
provincial environment and natural resources officers (PENROs), community environment and natural 
resources officers (CENROs), coalition of NGOs, community organizations, and the private sector

Technical Working Group of the Council

In addition, a technical working group (TWG) will serve as the working arm of the council to look into 
the operation and management of LMWBR. sub-committees may be formed from this TWG to focus 
on specific areas. The TWG will be composed of:

• Two representatives from each of the concerned MLGUs: the Municipal Planning and Development 
Coordinator (MPDC) and a municipal staff.  

• One representative each from the Mindanao State University-Maguindanao, University of Southern 
Mindanao, Sultan Kudarat State University and Cotabato City State Polytechnic College.
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• Representatives from relevant agencies such as NEDA, Regional Planning and Development Office, 
DA-Bureau of Fisheries and Aquatic Resources, Department of Health, Department of the Interior 
and Local Government, Department of Education and Bureau of Local Government Finance. 

• Representatives from NGOs and private sector groups.

Two Project Management Offices

Two project management offices (PMOs) will be created and established—one in each province.  
Staffing and support for the PMOs may come from the province, DENR/ARMM or DENR/Region 12. 
The PMOs may be located in each of the provincial government offices or in regional offices. With 
the support of the Provincial Environment Management Office and the PENRO, the PMOs will be 
developing work plans for assisting the municipalities in incorporating the non-negotiables and the 
IEM development strategies in their FLUPs, CLUPs, DRR and CDPs. The zoning of the non-negotiables 
with appropriate municipal and provincial ordinances will ensure that these are regulated and enforced 
in each concerned municipality.

The PMOs will also help identify opportunities where DENR/Region 12, DENR ARMM and the two 
provinces can help the municipalities and the different resource management units in the marsh. The 
PMOs will seek to leverage other projects and funds for translating the IEM framework at the LGU 
and community levels. They will also identify opportunities for revenue generation from the fees of 
ENR-dependent facilities, enterprises, and industries. The PMOs will coordinate and implement the 
outcome and output-based M&E systems in at least three levels— DENR CENRO, DENR PENRO, and 
MLGU within each province.

4.2 Technical Strategies

These strategies will apply to the highly diverse marsh habitats that will include any or all of the 
following: freshwater swamp forest, herbaceous swamp, shrub swamp, and still open waters. Zoning 
and proper demarcation of the non-negotiables in each municipality will greatly help each concerned 
LGU in planning and implementing their interventions in support of the IEM framework and the target 
communities following these technical and management strategies.  

Highly Diverse Marsh Habitats: The Non-Negotiable Areas for Conservation

Assisted Natural Regeneration. The Ligawasan Marsh has an estimated wetland forest of 3,300 ha 
which provide sanctuary to important bird and animal species. This wetland forests are considered to 
be part of the bird sanctuary complex in the marsh. They are found in the municipalities of Kabacan, 
Mlang, and Tulunan. It is estimated that about 20% of the wetland forest or 660 ha need to be 
rehabilitated through assisted natural regeneration (ANR).

Wetland Forest Restoration. As revealed in the satellite imagery and geographic information systems 
mapping, the remaining wetland forest of Ligawasan Marsh found in the municipalities of Kabacan, 
Mlang, and Tulunan is enveloped by a thick vegetation of shrubby and herbaceous swamp. Ground 
truthing activities have revealed the existence of herbaceous swamp around the wetland forest with 
an estimated area of about 6,300 ha.

Restoration of the wet woodlands and in the herbaceous swamp would require the planting of the 
same tree species which will be used in the ANR intervention, namely, talisay, putat, and bangkal. 
The same planting distance and tree arrangement will be adopted for a total tree density of 200 trees/
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ha. Plantation establishment and maintenance activities will basically be the same as in the ANR 
intervention.

Buffer Zone Reforestation. This proposed intervention will be undertaken in the herbaceous swamp 
which surrounds the existing wetland forest. As noted in the preceding section, the area of the 
herbaceous swamp is estimated at 6,300 ha. Reforestation will also be undertaken around the wetland 
forest to establish a buffer zone between the wetland forest and the built-up area. Absence of a buffer 
zone in terms of vegetative cover or strip will facilitate human encroachment and conversion of the 
herbaceous swamp and wetland forest into a built-up area of waterline barangays.

Plantation establishment and maintenance activities will be basically the same as in the ANR 
intervention. 

Wildlife habitat rehabilitation. These areas will be established over a stretch of wet woodland 
green built from the SK Pendatun, Paglat, (Datu Paglas-under process for inclusion), Tulunan, Mlang, 
and to Kabacan. 

Open Water Habitats

These habitats are the still open water and the running open water. The still open waters are 
considered to be one of the non-negotiables for conserving highly diverse marsh habitats. The 
appropriate interventions are the following: 

Riverbank Protection and Stabilization. One of the factors for the heavy siltation of the Ligawasan 
Marsh is erosion of the riverbanks. This usually takes place after heavy rain which results in the 
overflow of floodwater from the river. Continuous erosion of the riverbanks is largely due to the 
absence of a deep-rooted and extensive root system of vegetative cover. It is for this reason that 
the riverbank protection and stabilization intervention is proposed by the local government of Datu 
Piang, which is one of the municipalities that is severely affected by this problem.

Terrestrial Habitats

The key interventions in these habitats are summarized below:

Upland Agroforestry and Reforestation. A total of 180 ha of denuded upland in barangay Dasawao 
in Datu Piang will be rehabilitated through community-based reforestation using indigenous species. 
Present vegetation in the proposed reforestation area include cogon (Imperata cylindrica) and other 
grasses with patches of pioneering shrubs and trees. The forest tree species to be used in the 
reforestation of the area are narra (Pterocarpus indicus), ipil-ipil (Leucaena leucocephalia) and mango 
(Mangifera indica). Ipil-ipil will serve as a nurse tree that will replenish lost soil nutrients. It will be 
thinned during the fourth year and every two years thereafter and branches will be sold to generate 
additional income.

Smallholder Tree Planting. The communities have expressed great interest in establishing tree 
plantations using locally adapted and indigenous tree species on lands occupied by farmers and are 
planted to a mix of food crops and fruit trees. Many would like to establish strips of tree species in their 
backyards and in the perimeter of their farms. This intervention will support the establishment of tree 
seedling nurseries in each community, which will provide the seedling requirements of interested 
groups and individuals. This activity will also support the needs of current furniture makers located 
in the marsh (for simple beds, tables, and chairs for household use).
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4.3 Non-Negotiables-Based Zoning System in LMWBR and LGU CLUPs

Using the NIPAS management zoning system, the non-negotiables may be categorized as strict 
protection (SPZ) and multiple use zones (MUZ). Each municipality, however, with the assistance 
of DENR/ARMM or DENR Region 12, may delineate the SPZ and MUZ in their respective areas. The 
delineation, however, will need consultations with concerned barangays and communities before 
they are included as part of the FLUPs and CLUPs and be part of the CDPs for management, support, 
regulation, and enforcement. Areas outside the non-negotiables may form part of the buffer and 
economic zones of a municipality. In case the DENR ARMM and DENR Region 12 are able to push for 
the inclusion of LMWBR as part of the NIPAS system, the non-negotiables will automatically become 
the SPZ and/or MUZ of the protected area.

The LGU CLUPs in LMWBR should also incorporate the results of the ongoing disaster risk reduction 
assessment in identifying and determining highly hazardous zones (especially for flooding and 
prolonged subsidence) and in formulating measures to ensure that the highly diverse habitats are 
protected, conserved, and managed.  

4.4 Vulnerability and Proposed Strategies for Climate Change-Related Risks 
and Disasters

As part of the efforts to incorporate climate change-related risks and disasters in the formulation of 
strategies to increase the resiliency of the highly diverse habitats, communities, and livelihoods, DENR 
12 and ARMM supported a study to determine vulnerability and recommended adaptation measures 
by the LGUs and communities.  Most of the technical strategies for managing and regulating the 
highly diverse habitats in Sections 4.1, 4.2, and 4.3  will contribute to increasing the resiliency of the 
ecosystems.  

Table 9 summarizes the results of the vulnerability of the LGUs and their communities from various 
climate-related risks and disasters.  Table 9 also provide a summary of  how the communities coped 
up and what they did to address hazards.  In addition to the natural hazards, the communities in the 
Ligawasan Marsh continue to be disturbed by  sporadic armed conflicts between several factions 
with the military and sometimes even among themselves.  The Marsh has become a “habitat” for 
hiding and taking cover for both the military and Muslim separatists.  The major impact of this man-
made disaster is the frequent displacement of communities from their homes, farms, and livelihood 
activities.

Flooding of the habitats    —natural and artificial—is the major natural disaster in Ligawasan Marsh.  With 
changes in climatic patterns, this hazard requires significant adaptation on the part of the communities 
as hot days become hotter, wet days become wetter, as rainfall increases and intensifies.  As Lansigan 
(2013) summarized, observable climate change patterns in the Philippines have resulted in higher 
precipitation with increasing events of rainfall with a 24-hour period that have exceeded the flooding 
level of 100-120 mm.   In Ligawasan Marsh, the occurrence of drought would have implications of 
increased grassland fires and increased expansion of agricultural production that could threaten the 
declining areas of highly diverse habitats.  The shrubs and herbaceous habitats are more susceptible 
to climate change-related disasters. 

The coping mechanisms of the communities from floods could be mitigated by timely response 
of the LGUs to provide the necessary social, infra and technical support services to the affected 
communities especially on how the farmers could adapt to increased flooding and threats to the 
remaining biodiversity resources that anchor their livelihoods and ecological stability. 
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Municipality/
Barangay

Most frequently 
experienced calamities/

hazards/ frequency

Consequences, how community 
members coped, and what they did to 

address the hazard 

Datu Piang/
Damabalas

Flooding once or twice a year; 
for the 2013, twice already (as 
of October)

• when the floodwaters are not so high, 
families stay put in their  houses, but 
they evacuate their houses when they 
see it is already too risky to stay

• they “are used to” having “pegkadalem” 
or “baha” since they were children; 
they already know what to do when the 
floodwaters start rising.

Armed conflict-encounters 
between two groups in a 
“rido” relationship due to 
land dispute

• news “katigan” is passed by word of 
mouth regarding the possibility of an 
encounter

• people are already warned to put their 
belongings in one sack or anything that 
can hold all their mWeager belongings 
so when there is a call for them to 
evacuate, they  are ready to run to safer 
places.

Datu Salibu/
Penditen and 
Pagatin

Flooding (pegkadalem, 
literally, when bodies of water 
rise or become “deep,” (root 
word:  “dalem,” or deep)

• go to places of higher elevation
• use banca/awang as mode of 

transportation

Armed conflict (between AFP 
and MILF; between warring 
clans, or “rido”)

• When we hear gunshots, we have to 
flee immediately

• Our things are already packed ready for 
us when we need to evacuate

Pikit/
Kabasalan

Flooding • difficulty in transporting our farm 
products; the roads are impassable

• one patient died along the way before 
reaching the hospital due to the bad 
roads; the roads are slippery and 
muddy; the “paying-payong”* 

• our lives become more miserable 
during flooding (in our barangay it has 
happened four times this year, two big 
floods and two minor ones)

Economic crisis • this is actually a consequence if the 
floodwaters will not recede quickly, 
making the roads impassable for people 
to access livelihood opportunities or 
for them to transport their agricultural 
products to the market

 * “Payong-payong” is derived from the word for umbrella, “payong.”  When the word is repeated, it means an entirely different thing.  In 
Maguindanao province, this refers to a tricyle using an umbrella-like structure as its roofing, for both the driver and the passenger.

Table 9.  Most frequently experienced hazards/disasters in  Ligawasan Marsh (Cagoco-Guiam 2013)
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Municipality/
Barangay

Most frequently 
experienced calamities/

hazards/ frequency

Consequences, how community 
members coped, and what they did to 

address the hazard 

Pagalungan/
Buliok

Flooding • in the recent flooding, one child 
drowned and died

• after a big flood, water hyacinths surface, 
blocking the passage of the water so 
it takes a long time for floodwaters to 
recede

• our barangay is not so accessible, even 
without flooding.  We have to pay a lot 
of money to go to the poblacion (town 
center) to bring our farm produce.  We 
need to take a motorized boat, and the 
fare is quite expensive, then we have 
to take a multicab to go to where the 
motorized boats are docked.  So when 
there is flood, we cannot flee to safer 
grounds if there are no boats available. 

• there was contamination of our drinking 
water in the last flood; and this caused 
a diarrhea outbreak in the barangay

• we can only have one harvest in one 
year due to the frequency of the floods; 
we have two small ones and two huge 
ones every year

• farming is like gambling for most of 
us, we do not know whether we will 
be able to harvest anything due to the 
uncertainty of the floods; we cannot 
predict when there is heavy rain

Armed conflict between MILF 
and GPH

• our barangay is known to be the 
homeland of the deceased MILF leader, 
Salamat Hashim

• people are already prepared with their 
things that are packed in sacks

• when someone relays the word of an 
impending confrontation, we have to 
flee or start packing, if our belongings 
are to be packed yet

• the war makes our lives miserable 
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4.5 Establishing an IEC- and Incentive-Oriented Law Enforcement System

The LMWBR Council, through the LGUs and field units of DENR/ARMM and DENR Region 12, will 
work together to establish an LGU-based and incentive-based local law enforcement system with the 
concerned barangays, organized communities, and other local stakeholders. Assistance may include 
the following:

• formulation of local ordinances delineating the responsibilities of various stakeholders;

• producing a record of compliance on protected area regulations;

• institutionalization of a reward and incentive system;

• implementation of an environmental education and awareness program; and

• implementation of a special literacy program focusing on LMWBR

4.6 Conduct of Off-Site and On-Site Research

A research program that will generate data, information, and analyses will lead to a better understanding 
of the different ecosystems processes and how these processes can better be managed for the benefit 
of the communities. DENR Region 12 and ARMM/DENR (through the LMWBR PMO) can work on 
this program with key academic institutions like Mindanao State University (MSU)/Maguindanao, 
University of Southern Mindanao, Notre Dame University, and MSU/General Santos City.  Funding 
should be sought from the government, private sector, and donor institutions. Specialization of research 
committee members should include ecosystem management, biology, biochemistry, irrigation or civil 
engineering, fisheries, and forestry. This research program should also be tied up with the national 
research system and process, particulary that of the Department of Science and Technology. 

4.7 Institutional Development and Capacity Building

The LMWBR Council, TWGs, and PMOs will plan and conduct various technical and management 
capacity building activities including cross visits, study tours, and setting up demonstration sites in 
each concerned municipality. These activities are targeted to strengthen institutional and individual 
capacities of LGUs, DENR/ARMM, and DENR/Region 12 to operationalize and translate the IEM 
framework at the LGU and resource management unit levels. The planning and capacity building will 
be carried out in partnership with academic institutions, externally-funded projects that can support 
local and international expertise, and national government agencies.

4.8 Monitoring and Evaluation Systems and Key Performance Indicators

At least three levels of M&E systems will be established to monitor and evaluate progress in the 
implementation of the LMWBR IEM framework. These are the  IEM-wide M&E system, municipal M&E 
system, and DENR ARMM and DENR Region 12 M&E system. Key outcomes will be reported and 
aggregated at the LMWBR level based on output reports from each municipality, the two provinces, 
DENR ARMM, and DENR Region 12. This means that the programs, activities and projects/interventions 
(PAPs) of each municipality, DENR ARMM, DENR Region 12, and two provinces will support key 
outputs that will eventually contribute towards the achievements of the outcomes at the LMWBR 
level.  Each MLGU, province, and DENR regional unit will develop their own activity reporting system 
as basis for the output reporting system. The appropriate key performance indicators of each output 
that will contribute to certain outcomes will be developed with the key stakeholders and concerned 
institutions.  
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In LMWBR, the outcomes will largely be based on the non-negotiables, vision-mission-objectives of 
the stakeholders of the marsh, and individual and collective goals of the institutions with respect to 
the ENRs and the communities they serve.  For the LMWBR, the key outcomes are:

• improved resiliency of the highly diverse marsh habitats from the impacts of climate change and 
regulated land and resources uses,

• improved adaptation capacity of LGUs and their communities from the impacts of climate change,

• improved governance of the marsh, and

• reduced poverty among the communities in and near the marsh.

The key outputs that may be delivered by each concerned LGU, DENR ARMM, DENR Region 12, and 
province may be any or all of the following initial output indicators:

• increased area of managed and rehabilitated highly diverse marsh habitats in hectares,

• increase HH incomes of marginalized communities in and near the LMWBR,

• reduced incidence of illegal activities in each LGU and its highly diverse marsh habitats,

• completed non-negotiables and DRR-based FLUPs/CLUPs and CDPs in support of the LMWBR 
framework,

• functional LMWBR oversight body, IEM TWG, LGU-DENR steering committees, and PMOs,

• functional outcome- and output-based M&E system at the marsh, LGU, DENR, and province levels,

• increased and sustained financing at the municipal, provincial, and DENR levels from their 
budgetary allocations and alternative sources of funds, and

• improved local governance framework at the LGU and marsh levels based on number of ordinances, 
resolutions, and agreements

The oversight body of LMWBR, each MLGU, DENR ARMM and DENR Region 12, and two provinces 
will have to individually and collectively adopt and approve the M&E system for the marsh. Monitoring 
and evaluation shall be conducted in two modalities. The first one will be undertaken by the PMO 
by creating and deploying a multi-agency M&E team to monitor IEM-wide, municipality-specific, 
and DENR field unit-specific key performance indicators. At the IEM level, monitoring will simply be 
selective field visits and discussions with key LGUs, communities, and DENR implementing units. A 
third party composite investigation validating team may be engaged to validate the implementation 
of ENR-related interventions concerning the non-negotiables. Another option will be engaging a third 
party (e.g., from the NGO or academe) for monitoring purposes, especially for critical restoration and 
rehabilitation efforts.

The M&E output-based reports at the municipal, DENR field unit, and provincial levels will be 
summarized, analyzed, interpreted and discussed by the LMWBR oversight body for guidance and 
proper action.

4.9 Sustainable Financing for the IEM Framework Implementation

The LMWBR IEM framework approval will trigger activities towards the formalization of institutional 
arrangements and agreements for implementation and joint funding of programs, activities, and 
projects by each MLGU, DENR field unit, and province. Institutionalized funding support for the 
creation and operationalization of the two PMOs and for the supporting the activities of the LMWBR 
oversight body to improve governance, and provide overall coordination and direction. Funds for the 
PMOs and LMWBR oversight body are not normally included in the DENR PAPs and the provincial 
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annual investment plans (AIPs).  Thus, DENR ARMM, DENR Region 12 and the two provinces will be 
encouraged to allocate annual funding support for the PMOs and the IEM oversight body.

Financing the LMWBR IEM framework implementation requires several approaches. The financing 
strategy for the LMWBR will need political commitments on the part of the LGUs, programming 
support of DENR Region 12, ARMM, and the provinces of Maguindanao and North Cotabato. The 
LMWBR Council will have to leverage additional funding from the other national government agencies 
(NGAs) to improve the delivery of social and health services to marginalized communities in the 
wetlands area, support improvements and maintenance of access roads, and increase safety measures 
such as conditional cash transfer in selected areas, especially when human and natural disasters occur. 
The Council may also encourage different NGOs and donor-funded projects to align their projects in 
support of the priorities of the LMWBR IEM framework especially the management, regulation, and 
enforcement of rules in the non-negotiables.

LMWBR had enjoyed initial support from the DENR/ENRMP/GEF Project. This will end by the last quarter 
of 2013. For the succeeding years, funding will largely depend on contributions from the MLGUs, the 
provinces of Maguindanao and North Cotabato, DENR (Region 12 and ARMM/DENR), NGO support, 
and NGA- and other donor-funded activities in the wetland areas such as the World Bank-funded 
Mindanao Rural Development Project, United States Agency for International Development-funded 
Growth with Equity in Mindanao, among others.  

The Council has to facilitate the preparation, review, and approval of the LMWBR’s annual work and 
financial plans that draw annual support from the MLGUs, two provinces, two regions (DENR Region 
12 and ARMM/DENR), and other projects. The Council will have to encourage the two provinces and 
two regions to finance wetland-wide activities such as periodic meetings and workshops for annual 
review and work planning, quarterly meetings for updating and addressing key implementation issues, 
capacity building that supports all LGUs and concerned line agencies, among others. This means that 
the field units of DENR Region 12 and ARMM/DENR (Region, PENRO, and CENROs) will prepare 
their PAPs to support key activities of LMWBR.  For example, some National Greening Program (NGP) 
activities may be carried out in collaboration with selected municipalities in LMWBR. DENR can then 
provide support to activities in those municipalities. 

Each concerned LGU through their CDPs and AIPs should program and support non-negotiables-
consistent projects and interventions in their respective municipalities. Each LGU (with endorsement 
from the Council) may enter into co-financing or joint financing arrangements with NGOs, NGAs and 
the private sector to plan and carry out their own LMWBR-consistent activities. 

Annual work and financial plans of concerned LGUs must be part of their PDPs, CDPs and AIPs.  For 
DENR, ARMM, and other NGAs, their PAPs/annual work and financial plans should include activities in 
the LMWBR if they are committed to the vision, mission, and objectives for the marsh. For accessing 
NGO and private entities’ corporate social responsibility funds, the proponents should get proper 
endorsements from the LMWBR Council for activity proposals that support priority activities in the 
wetlands.  

In summary, funds for the LWBR implementation, monitoring, and evaluation for the succeeding years 
may have the following configuration:

• MLGU support for implementing their approved LMWBR-consistent and non-negotiables-oriented 
DRRM plans

• Provincial support for the Council’s activities and for providing counterpart/additional funds to 
selected MLGUs
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• DENR (DENR Region 12 and ARMM/DENR) support for Council activities and in selected LGUs 
that are prioritized under its national programs such as the NGP.

• NGO-supported activities which are consistent with the LMWRB priorities.

• Leveraged funds from NGAs in support of LGUs or specific activities consistent with the LMWBR 
priorities

In order for the respective PMOs to function and operate, the DENR ARMM, DENR Region 12, and 
each province may commit support for recruiting new staff, seconding existing staff, and providing 
operational support for their various project management activities. The LMWBR IEM framework 
approval includes adoption for setting up the PMOs, the oversight body, and TWG. The Council 
will also inform the NGO communities about the approved LMWBR IEM framework and how they 
can support priority activities that support biodiversity conservation, mitigation and adaptation, and 
livelihood activities. Lastly, the Council will seek the endorsements of the regional development 
councils to source other external donors to support the long-term implementation of the LMWRB IEM 
framework. 

5.0 Five-Year Implementation Schedule 

Key Activities Year 1 Year 2 Year 3 Year 4 Year 5

1. Legitimization of the IEM framework 
and preparation of LGU IEM-consistent 
DRRs and CDPs

xx

2. Council, TWG, and PMO creation, 
mobilization and orientation activities

xx

3. Work and financial planning x x x x x

4. Implementation of IEM-consistent 
PAPs (DENR ARMM, DENR Region 
12, each MLGU, and each province)

xxxx xxxx xxxx xxxx xxxx

5. Assisting LGUs complete and 
legitimize IEM-consistent CLUPs and 
revised CDPs

xxxx xxxx xxxx

6. IEC, capacity building support for 
LGUs, Council, ARMM/DENR, and 
DENR

xx xx xx xx xx

7. Monitoring and evaluation activities x x x x x

8. Council and TWG periodic meetings 
(LMWBR and LGU SCs)

x x x x x

9. Fund leveraging and investment 
promotions

xxxx xx x x x

10.  Rehabilitation and restoration xx xx xx xx xx

11.  Livelihood and infrastructure support xxxx xxxx xxxx xxxx xxxx

12.  Enforcement activities xxxx xxxx xxxx xxxx xxxx
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6.0 Estimated Five-Year Total Cost

As shown in Table 10, the total estimated five-year cost for implementing the LMWBR framework is 
PHP298,951,950. This amount includes salaries and wages, maintenance and operating expenses, and 
capital outlay and equipment. The total amount will mainly come from a mix financing sources mostly 
from the 14 concerned MLGUs, provinces of North Cotabato and Maguindanao, DENR/ARMM, and 
DENR Region 12. The MLGUs are expected to largely fund on-site activities from their own internal 
revenue allotments. The two provinces and the two concerned regions are expected to finance their own 
activities in the marsh. The estimated five-year cost does not yet include any amount that may come 
from the DENR NGP as well as from NGOs and donor-funded projects that are being implemented 
in the marsh. Depending on how the two regions and two provinces will shape the local governance 
for the LMWBR, initial funding will mainly come from the LGUs and national governments.  There 
are opportunities where donor funds may be leveraged in support of the IEM strategies, especially in 
LGUs that are concerned in protecting and managing their highly diversified marsh habitats.

Table 9.   Estimated Five-Year Total Cost for the Mobilization and Implementation of the LMWBR

Institutions/LGUs 
Summary of AIP by Item Salaries MOOE CO Total

DENR Central Office

DENR Region 12 6,590,927 4,224,000 1,375,000 12,189,927

DENR ARMM 7,500,000 4,500,000 1,375,000 13,375,000

North Cotabato 2,500,000.00 2,500,000.00 5,000,000.00

Maguindanao (Indicative) 2,500,000.00 5,000,000.00 2,000,000.00 9,500,000.00

LGU Sultan Sa Barongis 11,985,053.50 9,928,002.60 240,000.00 22,153,056.10

LGU Mlang 7,656,024.00 30,335,343.00 1,030,500.00 39,021,867.00

LGU Paglat 7,500,000.00 9,200,000.00 400,000.00 17,100,000.00

LGU Datu Piang 12,180,469.70 5,500,000.00 300,000.00 17,980,469.70

LGU Rajah Buayan 11,000,000.00 3,300,000.00 500,000.00 14,800,000.00

LGU Gsk Pendatun 12,000,000.00 7,500,000.00 240,000.00 19,740,000.00

LGU Tulunan 7,656,024.00 30,335,343.00 1,030,500.00 39,021,867.00

LGU Kabacan 7,656,024.00 30,335,343.00 1,030,500.00 39,021,867.00

LGU Datu Montawal 5,000,000.00 3,500,000.00 300,000.00 8,800,000.00

LGU Pagalungan 7,500,000.00 3,500,000.00 600,000.00 11,600,000.00

LGU Datu Salibo 2,500,000.00 1,500,000.00 200,000.00 4,200,000.00

LGU Datu Paglas 13,316,782.00 11,031,114.00 100,000.00 24,447,896.00

LGU Pikit

Earmark (FPE, Al-Qalam, Pef, 
Loteran)

1,000,000.00 1,000,000.00

Grand Total 122,541,304 162,189,146 14,221,500 298,951,950
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With almost PHP300 million needed for the next five years to implement the IEM framework, the 
amount could be shared from the two DENR regions, two provinces and 14 municipalities. This will 
just be an average of PhP3.3 million per implementing unit for each year in the next five years (2 
DENR regions, 2 provinces, and 14 municipalities).  Some MLGUs, however, may not be able to 
cover their share especially if they have limited IRA and non-IRA sources of funds. Donors and NGO 
assistance are needed. Hence, the need for effective oversight bodies, good governance systems, and 
investments that focus on the management and regulation of the non-negotiables combined with 
“safety net” support for the marginalized communities.





For more information, please contact:

Department of Environment and Natural Resources
Foreign-Assisted and Special Projects Office

DENR Compound, Visayas Avenue, Diliman, Quezon City

Telefax: +632 926-2689; 928-0028; 926-2693 


