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EXECUTIVE SUMMARY 

Under the most recent National Irrigation Master Plan 2020-2030, the general objective 

is to achieve food security and poverty reduction with accelerated and sustained 

irrigation development under diversified crop production systems. According to this 

master plan, proper watershed management and protection shall result in a maximized 

streamflow dependability for irrigation while minimizing flood discharge occurrences, 

sediment transport, and siltation problems, emphasizing the need for rehabilitation and 

protection of Irrigation Water Resources (IWR). Based on this plan, out of the total 

potential irrigable area of 3,128,631 ha, only 1,920,563 ha are irrigated, implying that 

further intervention and implementation of the management plan must be enforced to 

reach full irrigation development in the country. Climate change, land use changes, 

development and/or degradation impacts water resources of watersheds and river 

basins. This results to the development of an interagency collaboration among 

stakeholders to protect and manage the forests and other natural resources. Therefore, 

a DENR-NIA memorandum of Agreement (MOA) was developed and implemented 

last August 2019 to support the development, protection, and management of critical 

irrigation water sources and to guarantee the sustainability of water supply for future 

use.  

 

NIA, in collaboration with DENR, aims to assist in the development of management 

plans for the protection and rehabilitation of Irrigation Water Sources (IWS). The results 

of these management plans and assessment studies shall be the scientific basis for 

formulating strategies, interventions, plans, programs, and activities to address the 

major concerns in the watershed for efficient promotion of the resilience and 

sustainability of downstream irrigation systems as one of the principal goals, 

influencing the health and ability of the watershed to maintain sufficient streamflow 

and provision of other ecosystem services. The plans, programs, and activities for the 

Amnay-Patrick River Watershed and the Amnay irrigation system were developed and 

guided by the principles related to stakeholdersô participation, holistic and integrated 

processes, and science and evidence-based decisions. The plans seek to promote the 

health and ability of the watershed to maintain sufficient streamflow and other 

ecosystem services that are vital to the resilience and sustainability of irrigation systems 

downstream while at the same time contribute to local economic development and 

promote human security against flooding and other natural hazards. 

 

The general objective of this program is to formulate a plan for the rehabilitation, 

protection and management of IWS.  This plan will focus primarily on the buffer zones 

and immediate channel and tributaries to minimize soil erosion and sedimentation 

affecting the irrigation systemôs lifespan, efficiency, and serviceability. The study 

identified the profile of the irrigation water source, vulnerability and identified priority 

areas that need immediate intervention including water quality, quantity, ongoing 

management plants and programs, and other information which potentially affects the 

operation and integrity of the irrigation systems.  
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Assessment Reports 

Geophysical Profile 

 Geographic Location 

 

The Amnay-Patrick River Basin is categorized as a large watershed covering the 

municipalities of Sablayan and Santa Cruz in Occidental Mindoro, and Naujan in 

Oriental Mindoro in Region IV-B. For the area of Amnay River Irrigation System, there 

are service areas delineated within the boundaries of the watershed while there are some 

areas located outside the watershed. The Amnay River Irrigation System covers a total 

of 2,078.52 ha, wherein 204.55 ha is within the boundaries of the watershed, or 

approximately 0.27% of the river basin, while the remaining 1873.97 ha or 90.16% of 

the services area is located outside the boundaries of the watershed.  

 

A watershed consists of smaller watersheds which are called subwatersheds. For the 

Amnay-Patrick Watershed, it consists of 13 subwatersheds wherein 4 of these are 

located within the Amnay area while the remaining 9 subwatersheds are within the 

Patrick River basin. The Amnay RIS service area is located at Subwatershed 09, having 

an area of 4, 354.08ha. found in Patrick watershed. This covers approximately 4.93% 

of the Patrick Subwatershed 09.  

 

 Climate Trends 

 

Under the Amnay-Patrick watershed, the municipalities of Sablayan and Santa Cruz in 

Occidental Mindoro experiences Type I. This type is described as having two 

pronounced seasons, dry from November to April and wet throughout the rest of the 

year (PAGASA, 2014). Meanwhile, Naujan in Oriental Mindoro experiences Type III. 

This climatic type is characterized as having no very pronounced maximum rain period, 

with a short dry season ranging from December to February or March to May 

(PAGASA, 2014). 

 

For Calapan, Oriental Mindoro, from 1991 to 2020, where the highest recorded average 

rainfall is during the months of October with 306.6mm. Meanwhile, for San Jose 

Occidental Mindoro, the recorded average annual rainfall is 2,388.7mm, where the 

highest recorded average precipitation is during the month of July with 507.3mm. For 

the temperature, the maximum recorded average temperature is 31.5 C, wherein the 

hottest recorded annual temperature is 33.3 C during the month of May for Calapan, 

Oriental Mindoro while for San Jose Occidental Mindoro, the hottest recorded annual 

temperature is 34.9 C during the month of April.  

 

 Topography 

 

For the slope characterization of Amnay-Patrick watershed, majority of the area is 

classified as severely steep (>50% slope), with almost 44% of the watershed covering 

an area of 29,213.53ha. Areas with severely steep classification can be located in the 

barangays of Batong Buhay, Ilvita, Pag-Asa, San Agustin, San Francisco in Sablayan, 

barangays Casague, Lumangbayan, and Pinagturilan in Santa Cruz, and areas covered 

under Naujan, Oriental Mindoro.  
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For the areas covered by the Amnay RIS service area, 94% of the whole service area is 

categorized as nearly level slope with 1,959.54ha with an area of 1,761.99ha, followed 

by gently sloping with 88.33ha or 5% of the area; which is located at San Francisco and 

San Vicente, Sablayan. 

 

 Soils and Geology 

 

The Amnay-Patrick Watershed has seven geologic formations.  These formations 

include (1) Gneiss, schist, phyllites-slates, (2) Limestone, sandstone, shale, (3) 

Oligocene-Miocene Limestone, (4) Ophiolites, (5) Recent Deposits, (6) Sandstone, 

shales, conglomerate, and (7) Sandstone, shales, reef limestone. The majority of the 

watershed is composed of Gneiss, schist, phyllites-slates, with almost 54% of the whole 

watershed area or 41,180.79ha. 

 

For the soil series, there are seven (7) soil series existing in the Amnay-Patrick River 

Watershed. This includes (1) Banto clay loam, (2) Beach sand, (3) Faraon clay / River 

wash, (4) Quingia clay loam, (5) Rough Mountainous Land, (6) San Manuel sandy 

loam, and (7) Umingan loam. Among these soil series, Rough Mountainous Land 

covers the largest area with almost 87% of the whole watershed.  

 

 Water Resources 

 

The groundwater resources of Amnay-Patrick watershed are classified into two 

categories: the Difficult areas, and the Shallow and Deep Wells, where majority of the 

area, or approximately 91% is classified as difficult area, while the remaining 9% 

constitutes the groundwater resource from Shallow and Deep Wells. For the area 

covered by Amnay RIS, majority of the service areaôs groundwater resource is the 

shallow and deep wells with approximately 96% of the area or 1998.25ha, while the 

remaining 4% is the difficult area which can be located at San Francisco, Sablayan, 

found within and outside the boundaries of the watershed.  

 

For the groundwater Availability of the Amnay-Patrick Watershed, there are four types 

under the NWRB classification. These include (1) Extensive and highly productive 

aquifers, (2) Local and less productive aquifers, (3) Rocks with limited potential, low 

to moderate permeability, and (4) Rocks without any known significant groundwater, 

largely untested, where majority of the area, almost 67%, approximately 50,847.37ha 

is characterized as rocks without any known significant groundwater, largely untested. 

 

For the Amnay RIS, only two types exist which are Extensive and highly productive 

aquifers, and Rocks with limited potential, and low to moderate permeability. The 

majority of the service area is classified as Rocks with limited potential, and low to 

moderate permeability, with almost 66% of the whole area or almost 1,367.34 ha, while 

the remaining 711.18ha is classified as Extensive and highly productive aquifers, which 

can be found at Barangays Ibud and San Vicente. 

 

 Land Classification and Land Cover 

 

Land Classification of areas is divided into two categories: Alienable or Disposable 

Lands and Forest Lands. For areas covered by Amnay RIS, almost 99% of the whole 
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service area is classified as alienable or disposable, while the remaining 1% or only 

16.86ha is classified as forest land. Only barangay San Franciso has an area classified 

as Forest Land, which can be located within the boundaries of the watershed, with an 

area of 16.86 ha.  

 

For the current land cover of Amnay-Patrick watershed, according to the 2020 land 

cover, there are 11 classifications, which includes Closed Forest, Open Forest, 

Mangrove Forest, Annual Crop, Perennial Crop, Brush/shrubs, Grassland, Inland 

Water, Built-up, Open/Barren, and Unclassified areas. Based on Figure 21, majority of 

the area, or approximately 33% of the watershed, is classified as both brushland or 

shrubland, and grassland; meanwhile, the least land cover found in the area is perennial 

crop with only 5.11 ha, located at barangay San Agustin, Sablayan. Moreover, only 3.72 

ha found in Claudio Salgado, Sablayan is still unclassified. For areas covered by closed 

forest, only 1,987.48 ha, or approximately 3% of the watershed, is classified as closed 

forest which can be located at Barangay Pag-Asa, Sablayan.  

 

For the service area covered by Amnay RIS, the land cover existing in the area includes 

Annual crop, Perennial Crop, Brush/Shrubs, Grassland, Inland Water, and Built-up 

areas. The majority of the area, or approximately 97%, is classified as Annual Crop, 

where these areas can be found within and outside the boundaries of the watershed. The 

relative change in land cover from years 1998, 2003, 2010, 2015, and 2020 of the whole 

watershed area was compared. Based on the watershed area, a major increase was 

observed from the area of the built-up cover from years 2003 to 2010 followed by brush 

or shrubland of the same year interval. 

 

For the area covered by Amnay RIS, similar observations can be seen, where a major 

increase in built-up areas was evident from the year 2003 to 2010. Furthermore, 

grassland areas also increased by almost 88% from 2015 to 2020. A major decrease of 

almost 50% was evident in brush or shrubland from the year 2015 to 2020. 

 

 Natural Hazards 

 

The Philippines is considered as one of the most disaster-prone countries in the world, 

as characterized by the World Bank (2023). The country experiences natural hazards 

that imposed threates to the livelihood, health, and life of the populace (World Bank 

2005). For the Amnay-Patrick River watershed, some of the experienced hazards 

include flood, rain-induced landslides, storm surge, tsunami, liquefaction, and sea level 

rise. 

 

For the service area of Amnay RIS, almost 37% (Figure 34) is classified as low 

susceptible to flood, where majority can be found at barangay San Vicente. For rainfall-

induced landslide, almost 76% is classified as least susceptible to landslide, where 

majority can be found at barangay San Vicente while no recorded area is classified as 

high susceptible, and only 5.92 ha is classified as moderate landslide which can be 

found at barangays San Francisco and San Vicente, Sablayan. For liquefaction, almost 

81% is classified as prone to liquefaction, where majority can be found at barangay San 

Vicente and majority of the areas per barangay are more prone to liquefaction than least 

susceptible. 
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Furthermore, for storm surge susceptibility. majority is classified as least susceptible to 

storm surge under advisory levels 1 and 4, where majority can be found at barangay 

San Vicente. No area is categorized as low, moderate, or high susceptibility to storm 

surge under level 1. However, some areas in barangays Ibud and San Vicente are 

susceptible to storm surge under advisory level 4, where the water level surge is 

predicted to rise as high as 5 meters. While for tsunami prone areas, majority of the 

area, or almost 95% is considered as least susceptible and about 724.53ha is prone to 

tsunami which can be found at barangays Ibud and San Vicente, Sablayan. Among the 

susceptible areas, barangay Claudio Salgado has the largest prone area with 2,027.08ha. 

Meanwhile, for sea level rise, almost 63% or 1,313.15 ha is considered as least prone 

to sea level rise, while the remaining 37% is considered as no flooding with 0-0.1m 

rise, which are located in the barangays of  Ibud and San Vicente, Sablayan.  

 

 Bioecological Profile 

  

Demographic Profile 

 

Amnay-Patrick watershed comprises fourteen (14) barangays of the municipality of 

Sablayan and three (3) barangays of Santa Cruz, Occidental Mindoro. According to the 

2020 PSA Census, the total population in the municipality of Sablayan is 92,598 while 

42,417 in the municipality of Santa Cruz. In Sablayan, Barangay Poblacion 

(Lumangbayan) has the highest number of populations having 8,721 or 9.42% of the 

total population of the municipality while for the Santa Cruz municipality, Pinagturilan 

has the highest number of population having 8,053 or 18.99% of the total population of 

the municipality.  

 

For the population density, Sablayan has an equivalent of 42 people per square 

kilometer or 110 people per square mile while for Santa Cruz, the population density is 

62 people per square kilometer or 160 people per square mile. Based on the population 

distribution in the 2015 census population and the 2015 Census-based Population 

Projections of PSA, the population count for all municipalities taken from the 2020 

census has already surpassed the predicted population in the population projection from 

2020 to 2025. Data shows that the population of barangays covering the watershed 

mostly shows an increase in population from 2015 to 2020. Only Barangay Pag-Asa of 

the Sablayan municipality shows a decrease in percentage of 1.89% of the 2015 

population to year 2020.  

 

 

Socio-economic Profile 

  

Ancestral Domain Claims 

 

The inhabitants of Mindoro Island are called Mangyans.  According to the 2012 CBMS 

Survey, the total population of Mangyans in Sablayan was 6,488. Agriculture, hunting, 

and crafts are sources of income. With an average household size of five, this equates 

to 8.09 percent of the municipality's total population (80,152) in 2017. Their techniques 

remain primitive.  For the protection of property, life, and morale, they have rigorous 

laws.  Violations are punished by public lashing and being hung over the smoke. 

According to the National Commission on Indigenous People (2018), ancestral domain 
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located on the Victoria, Oriental Mindoro and the Sablayan, Occidental Mindoro are 

home to the Hanunuo and Alangan Mangyan with 14,387 ha of ancestral domain area. 

  

Livelihood and Income 

 

From 2018 through 2020, the employment, underemployment, and unemployment rates 

in Sablayan, Occidental Mindoro suggests that the employment rate fell while 

unemployment rose. Furthermore, underemployment appears to be increasing with 

time. (Sablayan Database, 2017) 

 

People in the watershed mostly rely on agriculture, aquaculture, fisheries, livestock 

production, labor, teachers, government personnel, hunting, and small-scale company 

ownership. The women, are weaving sigurang, a fiber made from buri/nipa leaves.  

Handicrafts, food processing, and metal crafts are all considered cottage industries. 

Soil, sand, and gravel quarrying are other well-liked industrial activities, even if other 

existing industrial operations in the municipality are categorized as small to medium-

sized firms. These non-metallic resources are taken out of the mountains and from large 

rivers with approval from PENRO. (Sablayan Database, 2017). 

 

 Poverty Incidence 

 

In 2021, the overall poverty rate in the Philippines is projected to be 18%. In 2018, the 

rate increased by 2%, and 16% of people were considered to be poor. Occidental 

Mindoro province had a poverty rate of 24.9%.  

 

 Natural Resource Dependent Livelihood 

 

Traditional agricultural surplus areas include Sablayan. The municipality's agricultural 

lands are 14,032 hectares, all of which are used to grow rice.  This makes up 73.69% 

of the municipality's whole agricultural area.  6,996 hectares are covered by irrigation 

zones, while the remaining 7,036 hectares are unirrigated.   

 

Furthermore, due to Sablayan's location as a seaside municipality, fishing is a way of 

life there.  About 75,300 hectares of maritime space, 10 hectares of inland resources, 3 

hectares of swampland, 2 hectares of brackish water, and 7.08 hectares of lakes, 

reservoirs, and the Apo Reef Natural Park are all included in the Sablayan municipal 

waters.  More than 4,000 fisherman in the municipality find refuge in the expanse of 

the municipal seas. (Sablayan Database, 2017) 

 

Infrastructure 

 

According to DENR CENRO Sablayan (2023), the Amnay ï Patrick watershed is 

mainly a rural area with built-ups limited to barangay halls, road networks, churches 

schools and waiting sheds. Notable infrastructures include riverbank protections or 

dike projects to mitigate erosion and flooding. There is also an existing NIA irrigation 

system which irrigates lowland farms in the area.  
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Water Supply and Related Infrastructure 

 

For water supply, the urban areas of Sablayan enjoy a Level III water facilities meaning 

they have a good water supply provided by the Sablayan Water District. Residents not 

supplied by the water district rely on shallow well while some other household rely on 

underdeveloped springs, open dug wells, pitcher pumps, and rainwater (DENR CENRO 

Sablayan, 2023). 

 

With agriculture as one of the main sources of livelihood in the area, irrigation is an 

important consideration in area management. The area allocated for irrigation areas by 

municipality and barangay was recorded by NIA, where almost 3% of the whole 

watershed is irrigated or about 2404.14ha. 

 

For the area covered by Amnay RIS, approximately 80% is irrigated which is mostly 

located at barangay San Vicente with almost 992ha. On the other hand, only 20% or 

approximately 424.53 ha is non-irrigated. 

 

 Irrigation 

 

With agriculture as one of the main sources of livelihood in the area, irrigation is an 

important consideration in area management. For the area covered by Amnay RIS, 

approximately 80% is irrigated which is mostly located at barangay San Vicente with 

almost 992ha. On the other hand, only 20% or approximately 424.53 ha is non-irrigated.  

 

 Land Capability Assessment 

 

Land Capability Zones can be classified into Protection Zones and Production Zones. 

Protection Zones can be further classified in Strict Protection Zones, and Protection 

Buffer areas; while Production Zones can be further categorized into Production Buffer, 

Unlimited Production, Agroforestry Production, and Limited Production zones. 

Protection Zones in Amnay-Patrick watershed covers approximately 70% of the 

watershed, while the remaining 30% is subdivided under Production Zones. The 

majority of the area, or approximately 64% is classified as Strict Protection Zone with 

48,193.42ha. 

 

For the service area covered by Amnay RIS, majority of the area is classified as 

Unlimited Production zone, or approximately 98%, as can be located in all barangays 

covered by the service area, and only 29.12ha of the area is classified as Protection 

Zone. 

 Stakeholder Analysis 

 

The presidents of the IA were asked to identify the primary user groups, mediating 

groups, and external groups who were involved in the protection and management of 

the Amnay-Patrick watershed. They identified the IA groups and non-IA groups as the 

primary user groups that function in the watershed and benefit from it. The farmers 

identified that the level of importance of IA groups to watershed management is very 

high (scored 5 out of 5) due to their dependence on the irrigation system. Meanwhile, 

they consistently scored the non-IA groupsô importance to watershed management as 
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only average (3 out of 5), mainly because their livelihood resources are not so 

dependent on the irrigation system. 

 

For the LGU stakeholders, however, the IAs and non-IAs do not have high influence in 

the Amnay-Patrick Watershed and gave them a medium rating (3 out of 5). Despite this, 

the LGU still believed that the IAs and non-IAs were highly important in watershed 

management and rehabilitation since they were the primary user groups. 

 

The farmers also identified the mediating groups whose actions have intermediate 

effects on the watershed through enabling policies and implementing projects. They 

identified four mediating groups and talked about their level of support, influence, and 

interest in watershed management. The first mediating group that they identified was 

the National Irrigation Administration. They rated NIAôs level of support to the 

watershed as high and gave them the highest score of 5 in terms of their level of 

importance as a mediating group. The second mediating group that they identified is 

the Department of Environment and Natural Resources. They remarked that DENRôs 

level of support for watershed management is high, which is also expected considering 

that the agency is primarily concerned with the environment and natural resources. The 

Department of Public Works and Highways was the third mediating group that they 

identified. Despite the government agenciesô efforts for erosion control, however, the 

farmers rated DPWHôs level of support to watershed management as low. This could 

stem from the agenciesô projects that are primarily concerned with road building rather 

than the environment. Finally, they identified the Department of Agrarian Reform for 

its efforts to offer consultancy for the farmers in terms of their farming activities. 

Despite DARôs assistance to the farming organizations and monitoring cooperatives, 

however, the agency was rated low by the IA members in terms of the agencyôs level of 

support to watershed management. For the LGU stakeholders, however, these 

mediating groups were all high (5/5) in terms of their level of influence and importance. 

 

Finally, the IA farmers identified the external groups whose actions may affect the 

watershed despite not being primary or secondary user groups. These are the National 

Commission on Indigenous Peoples (NCIP), the local government unit (LGU), and the 

barangay LGU.  

 

Vulnerability Analysis 

 

 Hazard Vulnerability Assessment 

 

For the vulnerability assessment on flooding, a large extent of the areas in Amnay RIS 

within Service Area and outside the Service Area have moderate vulnerability to 

flooding. Brgy. Ibud, Brgy. San Vicente and Brgy. San Francisco encompassing the 

Amnay-Patrick River Irrigation System which has low to high vulnerability to flooding. 

Furthermore, for Amnay-Patrick RIS within the watershed and Amnay-Patrick RIS 

outside the watershed, only Brgy. San Francisco has high vulnerability to landslide 

(1.09 ha and 3.15 ha, respectively). Amnay RIS Service Area is encompassed with 

barangays that have very low to low vulnerability assessment.  

In Amnay RIS Service Area Within and outside Watershed, only Barangay Ibud of the 

municipality of Sablayan has a high vulnerability to storm surge. The Amnay RIS 
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Service Area generally has very low vulnerability except for Barangay Ibud which has 

low and high storm surge vulnerability.  

 

 Participatory Risk and Vulnerability Assessment 

 

The FGD sessions conducted focused on the identification of risks and assessment of 

the vulnerabilities that they experience in the Amnay-Patrick Watershed. During the 

FGD, the IA farmers identified that typhoon is the topmost risk event that affects their 

farm and livelihood. Specifically, they perished because of Typhoon Yolanda (2013), 

Tisoy (2019), Ursula (2019), and Egay (2023). The FGD participants mentioned that 

there is a high likelihood of typhoons to occur and affect their farms and livelihood 

since such a risk event is recurrent in the country.  

 

Another risk event that they experienced was the prolonged drought in 2019 which they 

ranked second to typhoon. They mentioned that it is very likely to occur again 

considering the climate change. Like the typhoons, they emphasized that they were very 

sensitive to such a risky event due to its impact on their farmlands and their produce. 

The last risk event that the IA farmers ranked the least was the landslide in Brgy. Pag-

asa which was a product of the typhoon recently. Similar to the aforementioned risk 

events, they mentioned that the landslide is likely to occur again. However, its impact 

was not as disastrous as the typhoon and the prolonged drought since the landslide 

occurred along the roadside. 

 

Management and Development Plan 

 

 Vision Statement 

 

The watershed with zero to low erosion, sustainably providing clean water for 

irrigation, and supporting rice farms, corn fields, and other livelihood sources. 

 

 Mission Statement 

 

To enhance collaborative efforts and commitments towards the rehabilitation and 

conservation of the Amnay-Patrick watershed among stakeholders through the strong 

leadership of the National Irrigation Administration.  

 

 Key Issues and Challenges 

 

Several key issues and challenges were identified during the Focus Group Discussion 

among the IA groups, NGAs and LGUs last September 26-27, 2024.These served as 

the basis for creating the Projects, Programs and Activities for the Amnay RIS and 

Amnay-Patrick Watershed.  

 

Development issues in Amnay-Patrick Watershed 

Thematic Area Issue/ Challenge 

Environment ¶ Widespread flooding 

¶ Kaingin farming 

Economic ¶ Lack of local or national programs for farmers other than 
rice and corn farming 
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¶ Conversion of agricultural land to commercial  

Social ¶ Lack of sound policies and long-term service to farming 

communities 

¶ Lack of education 

Institutional ¶ Limited slots of storage facilities 

¶ Delayed CNC and ECC 

 

Implementation Plan 

 

Identified Programs and Projects 

 

The Amnay-Patrick Watershed Management Plan provides investments for both the 

areas proximate to the RIS and to the whole watershed providing partnerships with 

DENR, LGUs, local communities and other stakeholders. While it is largely focused on 

the former, the implementation of the whole Watershed Management Plan is a requisite 

for the long-term and lasting solution to the decreasing reliability of water sources for 

irrigation. The following tables summarize the proposed Projects, Programs and 

Activities (PPAs) for the Amnay-Patrick Watershed and Amnay RIS. These PPAs are 

categorized under four thematic areas of concern namely the Environment, Social, 

Economic and Institutional. 

 

Implementation Plan of Amnay RIS 

Theme Suggested PPA Duration Projected Cost 

Environment 

Restoration of 

Degraded Forests 

5 years for NIA but 

the maintenance 

activities which will 

still commence 

beyond year 5 will 

be turned over to 

DENR 

16,533,451.60 

Soil and Water 

Conservation 

Program 

5 years 16,461,765.29 

Sabo Dam 1 year  194,500,000 

Social 

Capacity Building 

for Local 

Stakeholders 

Towards Watershed 

Ecosystem 

Restoration 

2 years 4,438,000 

Economic 

Sustainable 

Livelihoods 

Development for 

Indigenous 

Communities within 

the Amnay-Patrick 

Watershed 

5 years 16,418,548 
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Theme Suggested PPA Duration Projected Cost 

Conservation 

Farming Villages 

(Barangay Sagip 

Saka) 

5 years for NIA but 

the maintenance 

activities which will 

still commence 

beyond year 5 will 

be turned over to 

farmers 

25,237,185 

Institutional 

Institutionalize the 

use of the watershed 

management plan as 

the common 

framework for the 

updating of CLUPs 

and comprehensive 

development plans 

of LGUs and 

sectoral 

development plans 

of  concerned NGAs 

5 years 500,000 

Creation of multi-

stakeholder 

watershed 

management council 

(WMC) 

5 years 
5,722,416 

 

 

 

Implementation Plan of Amnay-Patrick Watershed 

 

Theme Suggested PPA Duration Projected Cost 

Environment 

Restoration of 

Degraded Forests 

5 years for NIA but 

the maintenance 

activities which will 

still commence 

beyond year 5 will 

be turned over to 

DENR 

16,533,451.60 

Soil and Water 

Conservation 

Program 

5 years 16,461,765.29  

Sabo Dam 1 year 194,500,000 

Climate-Adaptive 

Hazards Mitigation 

Infrastructure 

Program: Flood 

Control   

10 years 100,000,000 

Economic 
Conservation 

Farming Villages 

5 years for NIA but 

the maintenance 

activities which will 

25,237,185.00 
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Theme Suggested PPA Duration Projected Cost 

(Barangay Sagip 

Saka) 

still commence 

beyond year 5 will 

be turned over to 

farmers 

Market and 

Enterprise 

Development & 

Support Assistance 

Program within the 

Amnay-Patrick 

Watershed 

  

3 years 18,000,000 

Development of 

Investment Plan and 

Mechanisms for 

Financial 

Sustainability for the 

Management and 

Development within 

the Amnay-Patrick 

Watershed  

 3 years 4,000,000 

Sustainable 

Livelihoods 

Development for 

Indigenous 

Communities within 

the Amnay-Patrick 

Watershed 

5 years 
 16,418,548.13 

 

Social  

Capacity Building 

for Local 

Stakeholders 

Towards Watershed 

Ecosystem 

Restoration 

2 years 4,438,000 

Results-based 

Monitoring and 

Evaluation in 

Projectized Setup 

3 years 6,000,000 

Establishment of 

Watershed Research, 

Monitoring and 

Decision Support 

System 

9 years 17,752,000.00  
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Theme Suggested PPA Duration Projected Cost 

Creation of 

Alternative 

Livelihood 

opportunities (on 

and off-farm) and 

skills development 

by using PRA 

information 

5 years 7,610,000 

Gender and Culture 

Development 

Program 

2 years 4,605,000 

Save Amnay-Patrick 

Watershed 

Scholarship Program 

5 years 10,000,000 

Institutional 

Institutionalize the 

use of the watershed 

management plan as 

the common 

framework for the 

updating of CLUPs 

and comprehensive 

development plans 

of LGUs and 

sectoral 

development plans 

of  concerned NGAs 

5 years  500,000 

Strengthening 

Capacity to Enforce 

Compliance to 

Related Laws and 

Regulations 

 5 years 1,920,000 

Creation of multi-

stakeholder 

watershed 

management council 

(WMC) 

5 years 5,722,416 
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INTRODUCTION 

The Philippines is predominantly an agriculture-dependent country, where almost 30 

million hectares, or at least one-third of the countryôs land area, are classified as 

agricultural lands (Briones, 2005). The agricultural sector also plays a dominant role in 

the Philippine economy, due to its potential contribution to national income and 

employment growth (Balisacan, n.d.). Over the past two decades, significant changes 

in the structure of the Philippine economy have been observed. The contribution of the 

agricultural sector to the total Gross Domestic Product (GDP) has declined, from 21.6% 

in 1991 - 1994 to 14.2% in 2005 ï 2007. Philippine agriculture has also significantly 

changed from a net exporter to a net importer country (Cororaton & Corong, 2009). 

This occurrence was caused by the increase in domestic demand surpassing the progress 

in domestic production. To address such concerns, irrigation plays a crucial role in any 

agricultural system, which aims to supply water to support plant growth and 

development thus enhancing crop production.  

 

The main office responsible for irrigation development and management is the National 

Irrigation Administration (NIA). NIAôs mission is ñto plan, construct, operate and 

maintain irrigation systems consistent with integrated water resource management 

principles to improve agricultural productivity and increase farmers' incomeò. Through 

this mission, NIA implemented the National Irrigation Master Plan (NIMP) which aims 

to guide stakeholders, manage challenges in irrigation development, and meet the 

governmentôs rice security target. The management plan also aims to address the slow 

rate of irrigation development in the Philippines to deal with national food security, 

poverty reduction problems in rural areas, and economic inclusivity (Ella, 2019). Under 

the most recent NIMP 2020-2030, the general objective is to achieve food security and 

poverty reduction with accelerated and sustained irrigation development under 

diversified crop production systems. According to the master plan, out of the total 

potential irrigable area of 3,128,631 ha, only 1,920,563 ha are irrigated, implying that 

further intervention and implementation of the management plan must be enforced to 

reach full irrigation development in the country.  

 

The Philippine agricultural lands have also been experiencing degradation caused by 

the siltation of irrigation systems, accelerated soil erosion, water pollution, and intense 

flooding (Briones, 2005). According to the Environmental Sustainability Issues in 

Philippine Agriculture (2005), changes in agricultural land use can be attributed to the 

changes in forest areas. These problems emphasize the importance of adopting a holistic 

approach as a mechanism or strategy in addressing agricultural issues and one 

management approach that can be implemented is the proper watershed management.  

 

According to the NIMP 2020-2030, proper watershed management and protection shall 

result in a maximized streamflow dependability for irrigation while minimizing flood 

discharge occurrences, sediment transport, and siltation problems. However, several 

watersheds are at their critical state supplying inadequate dependable water to meet 

irrigation water demands, thus, as mentioned under the Protection and Proper 

Management of Watershed of NIMP, NIA must therefore lead an interagency 

collaboration among stakeholders to protect and manage the forests and other natural 

resources. Therefore, a DENR-NIA memorandum of Agreement (MOA) was developed 

and implemented last August 2019 to support the development, protection, and 
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management of critical irrigation water sources and to guarantee the sustainability of 

water supply for future use.  

 

In connection with this, NIA, in collaboration with DENR, aims to assist in the 

development of management plans for the protection and rehabilitation of Irrigation 

Water Sources (IWS). The results of these management plans and assessment studies 

shall be the scientific basis for formulating strategies, interventions, plans, programs, 

and activities to address the major concerns in the watershed for efficient promotion of 

the resilience and sustainability of downstream irrigation systems as one of the principal 

goals, influencing the health and ability of the watershed to maintain sufficient 

streamflow and provision of other ecosystem services. 

 

OBJECTIVES 

The general objective of this program is to formulate a plan for the rehabilitation, 

protection and management of IWS.  This plan will focus primarily on the buffer zones 

and immediate channel and tributaries to minimize soil erosion and sedimentation 

affecting the irrigation systemôs lifespan, efficiency, and serviceability. 

 

The study identifies the profile of the irrigation water source, vulnerability and 

identified priority areas that need immediate intervention including water quality, 

quantity, ongoing management plants and programs, and other information which 

potentially affects the operation and integrity of the irrigation systems.  

 

METHODOLOGY 

Recognizing the importance of the protection and conservation of forests where the 

headwaters are located, this Management Plan for Irrigation Water Resources 

(MPIWR) for the Amnay RIS in Sablayan, Occidental Mindoro, MIMAROPA region 

shall provide the blueprint for the holistic and integrated management of the Amnay 

Patrick Watershed with focus on watershed areas that are directly influencing the water 

resources of the Amnay RIS. It is thus our proposal to develop an overarching watershed 

management plan for Patrick Watershed where the Management Plan for Irrigation 

Water Resources is a major component along with other components that are equally 

vital to the overall and long-term resilience and sustainability of Amnay-Patrick 

Watershed (Amnay RIS). 

 

Guiding Principles and Approaches 

 

These principles and approaches shall be employed throughout the implementation of 

the project and shall constitute the underlying fundamental concepts inherent in the 

planning process for developing a climate change-responsive Watershed Management 

Plan for the Rehabilitation and Protection of Water Resources Supporting Irrigation 

System for Amnay RIS at Sablayan, Occidental Mindoro. 
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Holistic Systems Approach 

 

A holistic systems approach will be a general approach to capture the interactions of 

the various factors, processes, and components of the watersheds as complex social and 

ecological systems. This will ensure that concerns spanning the bio-physical, social, 

economic, and institutional characteristics of the watershed will be taken into 

consideration and integrated into the strategy formulation and planning of the areas. 

Such an approach will provide a multifaceted analysis and facilitate the surfacing of the 

management and policy development issues common to the areas of concern mentioned 

in the project objectives. 

 

Participatory Epistemology 

 

A participatory epistemology will be necessary to ensure the sustainability and 

inclusiveness of an integrated watershed management and development effort. 

Considering that a specific watershed will have several groups of major stakeholders, 

the participation of the different stakeholders will be imperative in resolving conflicting 

interests that may affect the efficient, effective, and sustainable management and 

utilization of resources. An inclusive watershed management and development 

management regime anchored on stakeholder participation will help implement 

multiple uses to ensure the sustainable use of resources in a watershed. A participatory 

approach will also ensure sensitivity to issues otherwise hidden and/or taken for granted 

in development efforts; these may include gender and other social sectoral concerns. 

The identification and consideration of the stakeholdersô voices will facilitate the 

inclusion of their needs and concerns at the local and community levels up to the 

national level. These concerns may vary from the short-term and day-to-day subsistence 

needs of the local communities to long-term, macro, and societal needs for stable and 

healthy watersheds that can sustainably provide goods and services.  

 

In as much as it is possible, given the period for the implementation of this project, 

efforts shall be undertaken to provide opportunities for key stakeholders to participate 

in the conduct of project activities, including but not limited to data gathering and 

generation, and in the crafting of the watershed management and development master 

plan. 

 

Demand Driven 

 

The decisions in project development and implementation in the watershed should be 

guided by the perceived as well as real needs of the stakeholders at the local level all 

the way up to the national level. In this project, while DENR plays a major role in the 

management and development of the watersheds as part of its mandate, it is imperative 

to engage the other stakeholders as well to complete the frame of demands that the 

project must respond to. 

 

Inclusive Growth 

 

It is our conviction that master plans are only as effective and successful as the 

stakeholdersô full ownership of and willingness to actively push for the implementation 

of the master plans. This will require the active engagement of the various stakeholders 
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from the planning stage to the implementation phase. Hence, the formulation of the 

master plans will be done in ways that will provide adequate opportunities for all 

sectors, agencies, LGUs, local communities, CSOs, academic and research institutions, 

and other stakeholders to participate in the planning exercise. The end in view is to give 

the various stakeholders the chance to articulate their respective interests, concerns, 

goals and aspirations that bear influence on the watershed master plans and that are 

influence by the watershed master plans. For in so doing our expectation is that the 

stakeholders will own the plans that support the advancement of their respective 

interests and the attainment of their economic development and environmental 

protection goals. 

 

Interdisciplinary 

 

An interdisciplinary approach will be employed to ensure an integrated analysis to back 

up the integrated development plan for the watersheds. The approach will be 

operationalized as experts and researchers coming from different disciplines work 

together with a clear and shared goal of generating a coherent and integrative 

assessment of the watersheds.  An interdisciplinary team shall assess the watersheds 

covered by the engagement in terms of their bio-physical, human, social, and economic 

vulnerabilities which are usually brought about by internal systems processes that lead 

to the areaôs weaknesses in the light of larger, often external threats such as climate 

change and socio-political pressures.  The same approach shall be applied in assessing 

the capacities and opportunities of the watershed for holistic development.  

 

Central to this interdisciplinary approach is the generation of a common 

conceptualization of a watershed as a socio-ecological system (SES) having interrelated 

bio-physical, human, and social characteristics.  This necessitates the experts to initially 

come together into a leveling of terms, concepts and methodologies, to conduct the 

successive phases of the assessment using a combination of data generation and 

analytical methods and tools. 

 

Science and Technology Based 

 

Science and technology-based assessment shall be done using methods that use state-

of-the-art soft and hard technology to assess the watershed.  Not only will the 

engagement be conducted using the scientific rigor useful to advance a valid and 

reliable assessment; but it will also use scientific knowledge, both in method and 

literature, that has grown over the last decade in the area of biodiversity, climate change, 

and watershed and resources management. 

 

Cultural Sensitivity  

 

Cultural sensitivity shall be evident in all management and development prescriptions. 

While a science-based approach is important, cultural sensitivity must be observed with 

the different stakeholders, especially for the preservation and observance of local 

cultural institutions and belief systems. The assessment, joint planning, and collective 

decision-making towards the improvement of the watershed must manifest this 

principle. 
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Subsidiarity  

 

Subsidiarity ensures that the response of the lowest decision-making group or actor is 

valued. Given that the watershed is a configuration of actors from a multi-level 

perspective with multiple thematic concerns and multi-sectoral representation, the 

appropriate actor with the recognized institutional mandate, resource, and influence 

shall be given due accountability. 

 
/ƻǾŜǊŀƎŜ ƻŦ ǘƘŜ tǊƻƧŜŎǘ 

The project prepared the integrated watershed management plan for the Amnay Patrick 

Watershed taking into consideration climate change impacts for sound investment decisions in 

the sustainable management of water resources therein. It is composed of two Phases. 

 

Phase 1 

 
Coordination with Concerned Agencies  

 

Close coordination with the DENR field offices, LGUs, DA, Water Districts, NWRB, and other 

main stakeholder agencies shall be done during the conduct of the study. In the process of 

coordination, it is expected that the Team was able to generate important comments and 

suggestions that may be considered in the overall improvement of the conduct of the project 

activities and delivery of outputs. It is important to establish a good rapport at the onset for buy-

in by the partners. Coordination with these agencies shall be done during the whole period of 

engagement because these shall be the key organizations that shall be implementing the plans, 

programs, and projects. 

 
Preparation of Watershed Profiles  

 

The watershed profiles shall be prepared based on the watershed boundary using the NAMRIA 

boundary maps. To this end, an exhaustive collection, examination, and analysis of existing 

documents shall be conducted. 

 

Preparation of Physical and Hydrological Profiles 

 

Geographic information systems (GIS) shall be used to prepare the geophysical, morphometric, 

and hydrological characteristics of the watersheds. This includes the identification of physically 

constrained areas (i.e., steep slope, saline, acidic, ultramafic, and waterlogged soil), and critical 

areas for restoration within the watershed. GIS datasets and remotely sensed images of the areas 

covered by the watersheds shall be used to generate information regarding the geographical 

location, administrative and political boundaries, topographic characteristics, soil and geologic 

characteristics, hydrology, and land use and land cover patterns of the catchment area. Land 

cover change analysis using GIS cross-tabulation of land cover maps from different periods 

shall also be undertaken to evaluate the current and projected land area allocated for various 

uses. Updating of hydrological characteristics and water supply trends shall be done using 

datasets from water level monitoring systems set up by previous projects, and outputs of the 

National Water Quality Status Report of the Environmental Management Bureau. 

 

Meteorological and climatic information shall be validated using datasets from PAGASA; data 

on climate projections, expected changes in rainfall, mean annual temperature, extreme events, 

and other parameters shall also be collected. Land capability and land suitability assessment 

shall also be done to identify non-negotiable protection areas and production areas (e.g., areas 

suitable for agriculture, settlement, industrial, commercial, and other intensive uses). The 
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effects of these generated characteristics shall be related to their implications for watershed 

management, land use planning and zoning, local and regional development planning, and 

disaster risk reduction and management of the area. 

 

In case pertinent data will not be available, selective primary data collection shall be done, 

which may include water quality and streamflow measurements for water and sediment yield 

estimation, the geolocation of pollution point sources, and field validation of GIS-generated 

maps. 

 

 

Soil Erosion Study 

 
Additional studies on soil erosion were also conducted which was necessary for the preparation 

of the management plan and future evaluation. Soil erosion rates were measured and 

simulated from various quantitative models. However, the results are limited to the 

research area, and they take a long time to execute. Remote sensing with spectral 

imaging may be used, similar to the study by Ģ²ģala et al. (2017) in the Czech Republic, 

but the method requires high-quality satellite images and numerous data sets and 

calibration to produce quality results. A practical and acceptable method of measuring 

erosion rates is the use of empirical equations, specifically the Universal Soil Loss 

Equation (USLE), or the Modified Universal Soil Loss Equation (MUSLE) by David 

(1988), or the Revised Universal Soil Loss Equation (RUSLE) (Koirala et al., 2019; 

Alewell et al., 2019). The disadvantage of the model is that it uses empirical-based 

parameter values that are limited or not available for the different cover and 

management factors in the country. Another method that has recently become popular 

with the advancement of computer technology and GIS is the use of process-based 

models like the Soil and Water Assessment Tool (SWAT) (Arnold et al., 1998). SWAT 

uses parameters defined in the RUSLE as its basis in modeling soil erosion.  

 

For this study, the erosion rates within the watershed of the irrigation system was 

simulated using the Soil and Water Assessment Tool (SWAT) and Quantum Geographic 

Information System (QGIS). An erosion map of the area was developed that would 

become the basis for crafting a watershed protection and management plan as well as 

the planning and provisions of sediment control structures. Required data include 

climatic, hydrologic, and spatial data.  

 

Historical rainfall records from weather station/s within or adjacent to the watershed 

should be collected to verify design rainfall information or as an input to SWAT to 

calibrate and validate the hydrologic model to a single or a series of historical flood 

events, depending on data availability. Rainfall intensity, duration, and frequency 

(RIDF) curve, if available, can also be purchased from the PAGASA weather station 

for the simulation and generation of 100-year, 50-year, etc. rainfall or flood events.  

 

Streamflow data of the river was obtained from the NIA or the Department of Public 

Works and Highways through its Bureau of Research and Standards (DPWH-BRS). 

Historical streamflow records was subjected to hydrologic frequency analysis to 

determine the 80% dependable flow and compared with the design discharge. Flood 

discharge at 20-, 50-, and 100-year recurrence intervals will also be estimated for the 

erosion and sedimentation analysis. If not available, the 80% dependable flow or design 

flood at different return periods can be generated using SWAT. PAGASA climate-
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change projections on rainfall and temperature were incorporated in the simulation for 

climate resilience to possible increased flood flows during the wet season and/or 

increased diversion water requirement during the dry season.  

 

Spatial data requirements include the Digital Elevation Model (DEM) or Digital Terrain 

Model (DTM), Soil map, and Land Use/Land Cover map of the watershed. These may 

be obtained from the NAMRIA or other reliable sources. Using all the collected data, 

the model was run for each hydrologic response unit (HRU) and the results were 

calibrated and validated with a specific or a series of rainfall-runoff events (depending 

on data availability). 

 

The annual sediment yield for each sub basin or hydrologic response unit can be 

generated and plotted. Erosion-prone areas may be identified, including side hills 

contributing to canal siltation, and appropriate biological or engineering measures can 

be planned and designed. Total sediment discharge towards the dam or reservoir can 

also be estimated and sediment traps or silt control devices may be planned for 

installation, or corresponding operational procedures for silt control may be initiated. 

Flood inundation maps of service areas or other downstream areas adjacent to the 

boundary of the irrigation system can also be generated at different return periods. 

 

Riverbed Material Analysis 

 

The riverbed material is important to understand the river characteristics, potential for 

scouring, potential flood control options, etc. Key information required is the grain size 

distribution and classification of the soil. This information is required for almost all 

flood control-based projects, and drainage projects undertaken in combination with 

natural channels. Information on the riverbed should be collected at representative 

locations.  

 

However, it must be noted that the on-site measurement and sieve analysis procedures 

require a laborious effort and therefore, time-consuming and costly. As an alternative, 

BASEGRAIN, a MATLAB-based automatic object detection software tool for 

granulometric analysis of top-view photographs of fluvial non-cohesive gravel beds 

was used. A combination of taking geotagged photographs and quantitative analyses 

from the software were undertaken.  

 

Preparation of Bio-ecological Profile 

 

Relevant data gaps was collected on the current biological composition of the Amnay 

watershed. Possible sources may include reports on recent inventory and assessment of 

flora and fauna, biodiversity studies, environmental and ecological assessments, and 

other related studies to understand the interrelationships among the organisms in 

connection with the present status of the watersheds. This may also include studies on 

protected areas, seascapes, landscapes, key biodiversity areas, and conservation priority 

areas and irrigation studies.  Reviews of reports on the current water status and 

ecological studies of the major lakes, rivers, and wetlands which may be deemed 

necessary for the overall assessment of the watersheds shall also be included. 
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Preparation of Demographic and Socio-economic Profiles  

 

Demographic and socio-economic data gaps wer collected from the Philippine 

Statistical Authority and concerned LGUôs and Government agencies. Documents (e.g. 

development plans, CLUPôs and FLUPôs.). This information were used in preparing 

demographic profiles and trends of the watersheds, and in the assessment of the socio-

economic condition of watershed communities (e.g. delivery of basic services, poverty 

incidence, education, livelihood and employment). The existing and planned 

development programs for areas within the Amnay watershed shall also be examined. 

This includes evaluating information on relevant infrastructures like irrigation projects, 

wells, other water facilities, energy, communications, and transport. Studies focusing 

on environmental, structural, and developmental projects shall also be accounted. Water 

resource use assessment shall also be made to include the description of the key 

domestic, agricultural, industrial and commercial uses and users of water, and projected 

water demand. Moreover, analysis of water supply and demand trends and projection 

shall also be undertaken.  

 

It is pertinent to review the roles, strengths, weaknesses, opportunities and threats of 

the institutions in the watersheds. Identification of various stakeholder groups, 

assessment of the interests of the various stakeholders, the importance and influence of 

these stakeholders in watershed management were analyzed. Alliances and competition 

or conflicts amongst the various stakeholder groups shall also be described, including 

the issues that cement cooperation and sources of conflicts. 

 

Risk and Vulnerability Assessment 

 

GIS hazard maps were produced based on the geophysical and climatic characteristics 

of the Amnay watershed. Vulnerability and risk assessment on the implications of the 

new climate normals, extremes and variability to water supply and allocation for 

various uses, water resources management, watershed management, vulnerability to 

fires, deforestation and soil erosion, vulnerability of critical habitats, flood 

control/mitigation, disaster risk reduction, hazards management, wetland management, 

and economic development shall also be undertaken. Moreover, a spatial assessment of 

climate change impacts (e.g. flooding, drought, landslides, sea level rise, storm surge, 

etc.) on the watersheds for the duration of the planning period shall also be carried out 

to evaluate the degree and extent of climate change impacts to various aspects of the 

watersheds and how these may affect current and future plans, programs, and projects. 

Risk and vulnerability assessments were carried out following the IPCC recommended 

procedures (IPCC, 2014) and consistent with the existing CDRA guidelines of HLURB 

now under the Department of Human Settlement and Urban Development (DHSUD), 

and relevant guidelines of Climate Change Commission (CCC). 

 

Policy Assessment  

 

A review of existing national and local policies on watershed management and 

development vis-̈-vis climate change were undertaken. It shall include the 

identification of policy gaps and an assessment of the effectiveness of water related 

policies, laws, decrees, regulations, and circulars that govern the allocation of available 
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water resources, water rights, and water pricing; their applicability to the new climate 

normals in the area shall also be determined.   

 

Institutional Arrangements 

 

A review of existing organizational set-up and arrangements in the watersheds were 

done, taking into account both their advantages, and their constraints and limitations 

for the watershed planning and management.  

 

Formulation of Vision, Mission, Goals, and Targets 

 

Review of the development goals, policies, plans and programs 

 

Existing policy frameworks and development directions at the various governance 

levels shall be reviewed in climate-proofing the watershed management plan. It is 

relevant to review the collective decisions and other kinds of obligations agreed upon 

under the global development goals, treaties and international agreements to which the 

country is bound and responsibly adhere to. Essentially, development policies and plans 

that were established at the national and regional level were reviewed and considered. 

The provincial, municipal and local level plans and programs concerning the 

watersheds were studied, focusing on its implication to the project. The common vision, 

missions and goals that were determined by the stakeholders for the formulation of the 

integrated watershed management plan should be in line with all the development goals, 

policies and plans from these governance levels. 

 

Consultative workshop 

 

Using participatory approaches, the climate-proofing watershed management plan was 

formulated along with stakeholders. A multi-stakeholder meeting composed of 

stakeholders coming from government agencies, peoplesô organization, indigenous 

groups, non-government organizations, academe, regional and local governments was 

conducted for this project. The participatory workshop was the venue to identify and 

prioritize key problems and development opportunities in response to the findings from 

vulnerability assessment based on the new climate normal.  

It is vital to conduct a consultation to set an integrated watershed wide outlook and craft 

a common vision among the stakeholders. The integrated watershed management plan 

endeavors to have meaningful participation and ownership of the stakeholders, 

especially the key decision-makers and vulnerable sectors in the watersheds. Guided by 

the unified vision and mission of the stakeholders, goals, objectives and targets are also 

derived and would serve as the foundational basis of the new or enhanced management 

strategies and development interventions for the watersheds. 

 

 

Identification of Strategies, Programs and Projects 

 

The vision, mission, goals, and development interventions were listed and reviewed for 

applicability and effectiveness in relation to the new climate normals. Development 

strategies that could improve and enhance the adaptation and mitigation capabilities of 

the stakeholders in the watersheds were identified. These strategies are crafted to 
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provide steps in achieving the desirable condition of the watersheds and, more 

importantly, respond to the perceived changes vis-̈-vis climate variability in the 

watersheds. 

 

Phase II 

 

Evaluation of Strategies, Programs and Projects 

 

Consistent with the final land allocation, various strategies and projects were identified 

and prioritized with the participation of the key stakeholders. Strategies and projects in 

the areas below were part of the watershed plans. 

 

Review of annual reports, management plans, implementation and investment plans, 

and other related documents was made. Key informant interviews (KIIôs) and focus 

group discussions (FGDôs) were conducted to identify and evaluate the cost 

effectiveness and costs and benefits of the key interventions as well as to identify the 

key factors (i.e., policies, institutional, natural, cultural, social, economic) that limited 

and/or facilitated the implementation process. Limited surveys were used if needed. In 

some cases, trend analysis and before and after comparative analysis was performed. 

Brief details of the evaluation process for each of the key interventions are presented 

below. 

 

Water Resources Management Program 

 

The overall impacts of the water resources management interventions were weighed by 

comparing the water supply and demand profiles before and after the implementation 

of the watershed management plan. Specifically, the current water supply and demand 

were estimated and compared with water supply and demand profile prior to 

implementation of watershed plan. The likely causes of any differences in water 

demand and supply before and after management plan implementation were identified 

and explained. If secondary data on water quality are available, the before and after 

management plan implementation will also be compared.   

 

Watershed Management Program 

 

Available secondary data on the area reforested, area of agroforestry developed, PAôs 

protected, reduction in forest cover and biodiversity loss, soil conservation structures 

built, nurseries established, etc., were used to evaluate the targets accomplished for each 

of the key watershed management interventions. Limited ocular inspection and KIIôs 

could be done if needed. Departure of the accomplishments from the targets were 

evaluated and explained in terms of the key causal factors that either constrained or 

facilitated the accomplishment of targets. 

 

The projects identified under this program were evaluated based on the collected 

available secondary data on the extent of damage on biodiversity, upland communities, 

protected areas, key biodiversity areas, and infrastructure due to extreme natural 

disasters and. Damages were verified through consultations and records from respective 

local government units (LGUôs) and the National Disaster Risk Reduction and 
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Management Council (NDRRMC). Identifying control points for easy monitoring and 

evaluation can also be done.  

 

Climate Change Adaptation, Disaster Risk Reduction and Hazard Management 

Program 

 

This program seeks to address the need to formulate strategies to increase the resilience 

of the watersheds and the communities within it against the effect of different natural 

hazard. Programs were evaluated based on the specification of the Climate Change Act 

and National Disaster Risk Reduction Management. Climate change adaptation, 

disaster risk reduction and hazards management measures that were not implemented 

and the reason why those are not implemented. Evaluation can be done hand in hand 

with other implementing agencies such as the LGUôs, DPWH, PAGASA, DOH and 

NDRRMC. 

 

Wetland Management Program 

 

As per DENR guidelines and definitions, natural wetlands include swamps, rivers, 

mangroves, estuaries and peatlands while man-made wetlands are ponds, rice paddies, 

dams and reservoir.  Management of wetlands is essential as it serves as habitat for 

biodiversity, provide stability on shorelines, and regulates water flow and precipitation 

among others.  Adequacy of wetland management program was assessed by comparing 

the accomplishment of each strategies or projects to the expected outputs stated in the 

watershed plan such as improvement of water quality and hydrology, and the increase 

on wetland areas.  

 

Economic Development Program 

 

The potential impacts of the new climate normals, extremes and variability on the 

regional and local economies were assessed considering the existing livelihood 

programs as well as current situations and future trends in the agriculture, forestry, and 

fishery sectors. Specifically, the costs of damages of climate variability and climate 

change related extreme events on the various sectors were evaluated and to the extent 

feasibly assess the degree of increase or decrease in the costs of damages that could be 

reasonably attributed to the implementation of the management plan. 

 

Institutional Strengthening Program 

 

The improvement in the capacity of the concerned stakeholders for participation in 

better watershed management was assessed. The capacity of the institutions for conflict 

resolution is another index that was evaluated. Direct indicators including number of 

trainings conducted and number trainees trained along with the increase in the level of 

awareness and skills of major stakeholders involved in the implementation of the 

management plan will also be evaluated. Allocation of more budget and the hiring of 

new personnel, acquisition of new equipment and installation of new facilities to 

enhance institutional capacity to implement the watershed management plan will also 

be determined and evaluated. 
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Investment and Implementation Planning 

 

This stage involves the determination of the budgetary requirements, schedule of 

activities as well as the assignment of tasks for the proposals designed to climate-proof 

the watersheds.  

 

For the budgetary requirements and schedule of activities, a work and financial plan 

was submitted for each proposed program or strategy. A table as well as narrative 

description shall compose the work and financial plan for the new programs and 

projects. Each program must include a detailed summary of all the activities needed to 

fulfill its goals and objectives. To integrate all of the programs or strategies formulated 

for the watersheds, a summarized work and financial plan must be derived showing the 

overall budget for each year.  The budgetary requirement following the NEDA 

prescription was computed based on 25 years broken down as follows:   long term (11-

25 years), medium term (5-10 years) and short term (0-4 years).     

 

To facilitate the orderly involvement of the stakeholders in the implementation of the 

various strategies and programs identified in the management plan roles and 

responsibilities of each stakeholder were clearly described and communicated and 

appropriate incentives were set in place. Contributions of the various stakeholder 

groups will also be encouraged. It is also important to gauge the projectôs effectiveness 

and to do so, a monitoring and evaluation system were designed in close coordination 

with the implementers and auditors of the watershed management plan.  The monitoring 

system was designed for deployment during project implementation to collect 

information regarding the progress and key issues and concerns related to the various 

strategies and programs being implemented. Impact and benefit monitoring will also be 

done to detect changes in the natural and human environment as a result of climate 

proofing the programs and strategies. For the evaluation phase, several key indicators 

can be identified for each activity to measure its effectiveness. A logical framework was 

created showing the summary of the goals and objectives, objectively verifiable 

indicators and success criteria, means of verification and external factors or key 

assumptions. It is important for the indicators and success criteria to be measurable and 

objective to simplify the evaluation process. This can be done by identifying the 

instruments of verification. The external factors or key assumptions should also be 

noted to make evaluation credible and accurate.
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AMNAY-PATRICK RIVER WATERSHED 

Physical Environment 
 

Geographic Location (Administration) and Area 
 

The Amnay-Patrick River Watershed is categorized as a large watershed covering the 

municipalities of Sablayan and Santa Cruz in Occidental Mindoro, and Naujan in 

Oriental Mindoro in Region IV-B (Table 1). The Naujan area in Oriental Mindoro 

covers 263.95 ha, approximately 0.35% of the whole river basin, while the municipality 

of Santa Cruz in Occidental Mindoro covers 9,289.27 ha, approximately 12%. The 

municipality of Sablayan covers the largest area of 66,279.68ha, or 88% of the whole 

Amnay-Patrick River Watershed (Figure 1). 

 

For the area of Amnay River Irrigation System (RIS), there are service areas delineated 

within the boundaries of the watershed while there are some areas located outside the 

watershed. The irrigation system encompasses the barangays of Ibud, Paetan, San 

Francisco, and San Vicente in Sablayan (Table 2). Some areas located in these 

barangays are within the watershed while some areas are located outside the boundaries 

of the watershed. The Amnay River Irrigation System covers a total of 2,078.52 ha, 

wherein 204.55 ha is within the boundaries of the watershed, or approximately 0.27% 

of the river basin, while the remaining 1873.97 ha or 90.16% of the services area is 

located outside the boundaries of the watershed (Figure 2). 

 

 
Figure 1. Administrative Boundaries of Amnay-Patrick Watershed 

 

Table 1.  Areas (in ha) of municipalities and barangays of Amnay-Patrick River 

Watershed. 

Province Municipality/Barangay  Area (in ha) 

Oriental Mindoro  

(263.95 ha) 

NAUJAN  
Forest Land under Jurisdiction of Naujan, Oriental 

Mindoro 
263.95 

Subtotal 263.95 

Occidental Mindoro 

(75,568.95 ha) 

SABLAYAN  
 

Batong Buhay 8,125.03 

Claudio Salgado 2,027.08 

Ibud 277.92 

Ilvita 1,787.49 

Naujan

0%

Sablayan

88%

Santa Cruz

12%
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Province Municipality/Barangay  Area (in ha) 

Lagnas 504.24 

Paetan 1,512.38 

Pag-Asa 32,046.70 

San Agustin 16,820.30 

San Francisco 1,095.58 

San Vicente 5.05 

Tagumpay 744.05 

Victoria 1,333.86 

Subtotal 66,279.68 

SANTA CRUZ  

Casague 1,778.45 

Lumangbayan 2,540.31 

Pinagturilan (San Pedro) 4,970.51 

Subtotal 9,289.27 

TOTAL  75,832.90 

 

 

 
Figure 2. Service Area of Amnay River Irrigation System 

 

Table 2. Service Areas (in ha) of municipalities and barangays of Amnay River 

Irrigation System. 

Location of the Amnay RIS Service 

Area 
Municipality/Barangay  Area (ha) 

Amnay RIS Service Area Within 

Watershed 

(0.27% Coverage in the Watershed) 

SABLAYAN   

Ibud 88.81 

Paetan 0.00 

San Francisco 111.18 

San Vicente 4.57 

Subtotal 204.55 

Amnay RIS Service Area Outside 

Watershed 

SABLAYAN   

Ibud 141.77 

Within the 

Watershed

10%

Area Ouside 

the Watershed

90%
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Location of the Amnay RIS Service 

Area 
Municipality/Barangay  Area (ha) 

Paetan 0.00 

San Francisco 562.53 

San Vicente 1,169.67 

Subtotal 1,873.97 

TOTAL  2,078.52 

 

Subwatersheds 

 

Subwatersheds are smaller watershed units within a given watershed. The Amnay-

Patrick River watershed was delineated with 13 subwatersheds, wherein 4 of these are 

located within the Amnay area while the remaining 9 subwatersheds are within the 

Patrick River basin (Table 3). Among these subwatersheds, the Amnay Subwatershed 

02 has the largest area with 15,940.33 ha encompassing approximately 21% of the 

whole river basin.  

 

Furthermore, the Amnay RIS service area is located at Subwatershed 09, having an area 

of 4, 354.08ha. found in Patrick watershed. This covers approximately 4.93% of the 

Patrick Subwatershed 09 (Table 4). The municipality of Naujan, Oriental Mindoro 

covers under the Amnay Subwatershed 02. 
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Map 1. Location Map of Amnay-Patrick River Watershed 
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Table 3. Total area (in ha) of subwatersheds of Amnay-Patrick River Watershed 

Subwatersheds of Amnay-Patrick River  Basin Area (ha) 

Amnay Subwatershed 01 5,711.69 

Amnay Subwatershed 02 15,940.33 

Amnay Subwatershed 03 7,817.69 

Amnay Subwatershed 04 11,802.00 

Patrick Subwatershed 01 6,115.84 

Patrick Subwatershed 02 4,417.96 

Patrick Subwatershed 03 5,090.79 

Patrick Subwatershed 04 1,869.94 

Patrick Subwatershed 05 3,903.02 

Patrick Subwatershed 06 5,169.95 

Patrick Subwatershed 07 2,242.85 

Patrick Subwatershed 08 1,396.72 

Patrick Subwatershed 09 4,354.08 

TOTAL  75,832.90 

 

 

Table 4. Areas (in ha) of Subwatershed of Amnay-Patrick Watershed, by 

municipality and barangay 
Municipality/Barangay  Area (ha) 

Amnay Subwatershed 01 

Sablayan  

     Pag-asa 5711.69 

Subtotal 5711.69 

Amnay Subwatershed 02 

Naujan  

    Forest Land under Jurisdiction of Naujan, Oriental 

Mindoro 
263.95 

Sablayan  

     Pag-asa 14,584.00 

Santa Cruz  

     Casague 922.16 

     Lumangbayan 170.22 

Subtotal 15,940.33 

Amnay Subwatershed 03 

Sablayan  

     Claudio Salgado 0.0025 

     Pag-Asa 1,618.93 

Santa Cruz  

     Casague 856.29 

     Lumangbayan 2,370.08 

     Pinagturilan (San Pedro) 2,972.39 

Subtotal 7,817.69 

Amnay Subwatershed 04 

Sablayan  

     Claudio Salgado 1,353.55 

     Ilvita 1,787.49 
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Municipality/Barangay  Area (ha) 

     Lagnas 167.23 

     Pag-Asa 6,203.73 

     San Agustin 59.92 

     Victoria 231.96 

Santa Cruz  

     Pinagturilan (San Pedro) 1,998.12 

Subtotal   11,802.00 

Patrick Subwatershed 01 

Sablayan  

     Pag-Asa 570.69 

     San Agustin 5,545.15 

Subtotal 6,115.84 

Patrick Subwatershed 02 

Sablayan  

     Batong Buhay 1,357.62 

     San Agustin 3,060.34 

Subtotal 4,417.96 

Patrick Subwatershed 03 

Sablayan   

     Batong Buhay 4,304.30 

     San Agustin 786.49 

Subtotal   5,090.79 

Patrick Subwatershed 04 

Sablayan  

     Batong Buhay 1,738.66 

     San Agustin 131.28 

Subtotal   1,869.94 

Patrick Subwatershed 05 

Sablayan  

     Batong Buhay 337.83 

     Pag-Asa 28.88 

     San Agustin 3,536.31 

Subtotal   3,903.02 

Patrick Subwatershed 06 

Sablayan  

     Batong Buhay 0.00061 

     Pag-Asa 3,246.22 

     San Agustin 1,923.73 

Subtotal 5,169.95 

Patrick Subwatershed 07 

Sablayan  

     Batong Buhay 0.54 

     Lagnas 115.95 

     Paetan 254.05 

     Pag-Asa 82.52 

     San Agustin 1,600.03 

     San Francisco 189.77 

Subtotal   2,242.85 

Patrick Subwatershed 08 

Sablayan  

     Claudio Salgado 270.85 
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Municipality/Barangay  Area (ha) 

     Lagnas 172.04 

     Tagumpay 37.04 

     Victoria 916.79 

Subtotal 1,396.72 

Patrick Subwatershed 09 

Sablayan  

     Batong Buhay 386.08 

     Claudio Salgado 402.68 

     Ibud 189.11 

     Lagnas 49.02 

     Paetan 1,258.33 

     San Agustin 177.05 

     San Francisco 794.63 

     San Vicente 0.48 

     Tagumpay 707.01 

     Victoria 185.12 

Subtotal 4,149.53 

TOTAL 75,628.31 
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Map 2. Subwatersheds of Amnay-Patrick River Watershed
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Topography 

 

Slope classes 

 

For the slope characterization of Amnay-Patrick watershed, majority of the area is 

classified as severely steep (>50% slope), with almost 44% of the watershed covering 

an area of 29,213.53ha (Figure 3). Areas with severely steep classification can be 

located in the barangays of Batong Buhay, Ilvita, Pag-Asa, San Agustin, San Francisco 

in Sablayan, barangays Casague, Lumangbayan, and Pinagturilan in Santa Cruz, and 

areas covered under Naujan, Oriental Mindoro (Table 5).This is followed by very steep 

slope classification (30%-50% slope), with an area of 16,527.94ha or approximately 

25% of the watershed. Meanwhile, only 14% of the area is nearly level slope (0-3%), 

9% is steep slope (18-30%), 5% is moderately sloping (8-18%), and 3% is categorized 

as gently sloping (3-8% slope). 

 

For the areas covered by the Amnay RIS service area, 94% of the whole service area is 

categorized as nearly level slope with 1,959.54ha (Figure 4). For areas within the 

boundaries of the watershed, almost 97% of the area is nearly level slope, while 2% is 

categorized as gently sloping, and only 0.01ha, has a slope >50% which is located at 

barangay San Francisco, Sablayan. Meanwhile, for service areas outside the boundaries 

of the watershed, 94% is classified as nearly level slope with an area of 1,761.99ha, 

followed by gently sloping with 88.33ha or 5% of the area; and only 0.04ha is 

characterized as severely steep (>50% slope) which is located at San Francisco and San 

Vicente, Sablayan (Table 6). 

 

 
Figure 3. Distribution of %Slope Class of Amnay-Patrick River Watershed 
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Table 5. Area (in ha) per slope class of Amnay-Patrick River Watershed, by municipality and barangay. 
Province/ 

Municipality/ 

Barangay 

% Slope 

TOTAL 
0-03 03-08 08-18 18-30 30-50 >50 

Oriental Mindoro  

   NAUJAN 

     Forest Land 

     under   

     Jurisdiction of    

     Naujan, Oriental 

     Mindoro 

0.13 0.98 4.13 16.37 71.71 170.64 263.95 

Subtotal 0.13 0.98 4.13 16.37 71.71 170.64 263.95 

Occidental Mindoro 

   SABLAYAN 

     Batong Buhay 137.86 133.18 514.21 876.12 1,614.39 4,849.27 8,125.03 

     Claudio Salgado 1,857.38 156.75 12.67 0.28 - - 2,027.08 

     Ibud 263.28 14.08 0.57 - - - 277.92 

     Ilvita 1,391.65 172.97 93.99 80.72 45.27 2.90 1,787.49 

     Lagnas 450.83 47.68 5.43 0.30 - - 504.24 

     Paetan 1,348.18 145.74 18.40 0.06 - - 1,512.38 

     Pag-Asa 720.90 643.54 1,541.03 3,435.75 10,249.14 15,456.33 32,046.68 

     San Agustin 498.09 434.48 785.46 1,589.99 4,534.33 8,977.97 16,820.32 

     San Francisco 783.48 125.27 28.63 47.33 84.80 26.07 1,095.58 

     San Vicente 4.82 0.23 - - - - 5.05 

     Tagumpay 687.89 50.17 5.69 0.30 - - 744.05 

      Victoria 1,198.13 124.92 10.68 0.12 0.01 - 1,333.86 

Subtotal 9,342.48 2,049.00 3,016.74 6,030.98 16,527.94 29,312.53 66,279.67 

   SANTA CRUZ 

     Casague 0.84 5.19 34.62 92.43 317.52 1,327.85 1,778.45 

     Lumangbayan 1.39 12.78 56.34 128.15 494.95 1,846.70 2,540.31 

     Pinagturilan  

     (San Pedro) 
405.21 251.09 337.23 631.66 1,342.45 2,002.88 4,970.51 

Subtotal 407.45 269.06 428.18 852.23 2,154.92 5,177.43 9,289.27 

TOTAL 9,750.06 2,319.04 3,449.05 6,899.57 18,754.57 34,660.59 75,832.90 
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Figure 4. Distribution of %Slope Class of Amnay-Patrick Watershed 

 

Table 6. Service area (in ha) per slope class of Amnay RIS, by municipality and 

barangay 

Municipality/Barangay 
% Slope 

TOTAL 
0-03 03-08 08-18 18-30 30-50 >50 

Amnay RIS service area within watershed 

SABLAYAN        

     Ibud 88.26 0.53 0.02 - - - 88.81 

     Paetan 0.00 - - - - - 0.00 

     San Francisco 104.92 4.23 1.31 0.51 0.19 0.01 111.18 

     San Vicente 4.37 0.19 - - - - 4.57 

Subtotal 197.55 4.95 1.33 0.51 0.19 0.01 204.55 

Amnay RIS service area outside watershed 

SABLAYAN        

     Ibud 138.53 3.22 0.02 - - - 141.77 

     Paetan 0.00 - - - - - 0.00 

     San Francisco 541.59 14.86 5.14 0.57 0.33 0.04 562.52 

     San Vicente 1,081.86 70.25 15.92 1.41 0.23 0.00 1,169.66 

Subtotal 1,761.99 88.33 21.08 1.98 0.55 0.04 1,873.97 

TOTAL  1959.54 93.28 22.41 2.49 0.74 0.05 2078.52 

 

 

Elevation 

 

For the elevation characteristics of Amnay-Patrick Watershed, the highest recorded 

elevation is greater than 1500masl which is located at Barangays Batong Buhay, Pag-

Asa, and San Agustin in Sablayan, barangay Casague in Santa Cruz, and areas at 

Naujan, Oriental Mindoro, with a total area of 1,797.14 ha or approximately 2% of the 

watershed (Table 7). Majority of the whole watershed has an elevation of 0-500masl 

with an area of 31,280.23 ha or approximately 41% of the river basin.  
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Figure 5. Distribution of Elevation Class of Amnay-Patrick River Watershed. 

 

For the Amnay RIS service area, the only recorded elevation is ranging from 0 to 

100masl (Table 8), for all the barangays covered by the service area both within and 

outside the watershed boundaries (Figure 6). 
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Map 3. Percent Slope of Amnay-Patrick River Watershed and Amnay RIS
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Table 7. Area (in ha) per elevation class of Amnay-Patrick River Watershed, by 

municipality and barangay. 
Province/ 

Municipality/ 

Barangay 

Elevation TOTAL 

AREA 

(ha) 
0-500 500-1000 1000-1500 >1500 

Oriental Mindoro  

   NAUJAN 

     Forest Land 

under      

     Jurisdiction of    

     Naujan, 

Oriental   

     Mindoro 

  66.83 197.12 263.95 

Subtotal   66.83  197.12  263.95 

Occidental Mindoro 

   SABLAYAN 

     Batong Buhay 1,244.69 3,125.81 3,248.04 506.49 8,125.03 

     Claudio 

Salgado 
2,027.08 - - - 2,027.08 

     Ibud 277.92 - - - 277.92 

     Ilvita 1,756.78 - 30.72 - 1,787.50 

     Lagnas 504.24 - - - 504.24 

     Paetan 1,512.38 - - - 1,512.38 

     Pag-Asa 11,513.89 12,770.30 7,417.29 345.18 32,046.67 

     San Agustin 5,972.65 4,829.24 5,288.95 729.45 16,820.29 

     San Francisco 1,025.89 - 69.69 - 1,095.58 

     San Vicente 5.05 - - - 5.05 

     Tagumpay 744.05 - - - 744.05 

      Victoria 1,333.86 - - - 1,333.86 

Subtotal 27,713.94 20,725.35 16,054.69 1,581.13 66,075.12 

   SANTA CRUZ 

     Casague -  735.13  1,024.42  18.89  -  

     Lumangbayan 771.83  1,684.18  84.30  -  771.83  

     Pinagturilan  

     (San Pedro) 2,794.46  877.93  1,298.13  -  2,794.46  

Subtotal 3,566.29  3,297.23  2,406.85  18.89  31,280.23  

TOTAL 31,484.78 24,022.58 18,528.38 1,797.14 75,832.88 

 

 
Figure 6. Distribution of Elevation Class of Amnay-Patrick Watershed 
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Table 8. Service Area (in ha) per elevation class of Amnay RIS, by municipality and 

barangay. 

Municipality/Barangay 

Elevation (masl) TOTAL 

AREA 

(ha) 
0-500 500-1000 

1000-

1500 
>1500 

Amnay RIS service area within watershed 

Sablayan      

     Ibud 88.81  -  -  -  88.81  

     Paetan 0.00  -  -  -  0.00  

     San Francisco 111.18  -  -  -  111.18  

     San Vicente 4.57  -  -  -  4.57  

Subtotal 204.55  -  -  -  204.55  

Amnay RIS service area outside watershed 

Sablayan      

     Ibud 141.77  -  -  -  141.77 

     Paetan 0.00  -  -  -  0.00 

     San Francisco 562.53  -  -  -  562.52 

     San Vicente 1,169.67  -  -  -  1,169.66 

Subtotal 1,873.97  -  -  -  1,873.97 

TOTAL  2,078.52  -  -  -  2078.52 

 

 

Geomorphometric Characteristics 

 
The geomorphometric characteristics describe the physical features of a watershed in terms of 

its drainage qualities, dissection, ruggedness, and overall shape. These characteristics have an 

effect on the quantity and rate of water from the watershed. These are also indicative of the 

responsiveness of the watershed to rainfall events and its susceptibility to flooding and erosion. 

Guidelines on the computation of these parameters were stated in FMB Technical Bulletin No. 

16-A. These parameters include the linear, areal, and relief aspects of the watershed. 

 

Linear aspects 

 

Amnay-Patrick Watershed is subdivided into 13 subwatersheds, where four is located 

at Amnay watershed and nine is located at Patrick watershed. The watershed has a mean 

stream length of 2.35km (Table 9), where the highest mean length of channel segments 

is 5.10 km located at Patrick Sub 9. The stream length ratio of the 13 subwatersheds 

ranges from 1.91 (Amnay Sub 3) to 3.06 (Patrick Sub 9). The order length ratio shows 

the ratio between the total stream length order and the total stream length of the next 

higher order. Amnay-Patrick Watershed has a mean of 3.43, that ranges from 1.66 

(Patrick Sub 02) to 46.81 (Patrick Sub 09).  

 

Bifurcation ratio calculates the ratio of the total number of stream segments to the 

number of stream segments of the next higher order. Lower bifurcation ratio indicates 

less structural disturbances to the watershed; meanwhile higher bifurcation ratio 

suggests large variation in frequencies between successive orders and indicates a 

mature topography. For the Amnay-Patrick watershed, the mean bifurcation ratio is 3.93 

with values ranging from 1.33 (Patrick Sub 09) and 12.00 (Patrick Sub 02). Rho 

coefficient is calculated as the ratio of stream length ratio and bifurcation ratio. Patrick 

Sub 09 has the highest rho coefficient of 1.84, which suggests that among the 
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subwatershed this has the highest storage during floods and reduction to soil erosion 

during increased discharge (Vincy et al., 2012). 

 

Table 9. Stream order parameters of Amnay-Patrick Watershed 

Subwatershed 

Mean 

Stream 

Length 

Stream 

Length 

Ratio 

Order 

Length 

Ratio 

Mean 

Bifurcation 

Ratio 

Rho 

Coefficient  

A_Sub 1 2.25 2.18 2.61 4.17 0.52  

A_Sub 2 2.16 2.51 2.97 3.43 0.73  

A_Sub 3 2.18 1.91 4.60 2.77 0.69  

A_Sub 4 2.48 2.61 3.84 3.03 0.86  

P_Sub 1 1.84 2.38 4.00 3.25 0.73  

P_Sub 2 2.24 2.52 1.66 12.00 0.21  

P_Sub 3 2.25 2.38 9.57 3.67 0.65  

P_Sub 4 1.66 2.14 3.41 2.50 0.86  

P_Sub 5 2.16 3.06 5.86 1.67 1.84  

P_Sub 6 3.07 2.27 1.79 12.00 0.19  

P_Sub 7 2.12 2.35 2.54 2.75 0.85  

P_Sub 8 2.15 2.47 1.68 6.00 0.41  

P_Sub 9 5.10 1.97 46.81 1.33 1.47  

Amnay-Patrick 

River 
2.35 2.34 3.43 3.93 0.59  

 

Areal aspects 
 

The Amnay-Patrick Watershed has a total area of 758.33km2 where Amnay 

Subwatershed 02 has the largest area of 159.40 km2 and the smallest area coverage is 

13.97 km2 located at Patrick Subwatershed 08 (Table 10). The drainage density of a 

given area is the ratio of total stream length. For this watershed, the mean drainage 

density is 0.80 Km.km-2 ranging from 0.66 Km.km-2 (Amnay Sub 02, Patrick Sub 02) 

to 1.29 Km.km-2 (Patrick Sub 09).  

 

The texture ratio is the ratio of the total number of 1st order stream and its perimeter. 

Amnay-Patrick watershed has a mean texture ratio of 1.10 Km-1 ranging from 0.12 Km-

1 (Patrick Sub 09) to 0.48 Km-1 (Amnay Sub 02). The shape index of a given area is the 

length of the watershed along the mainstream over the given area. Amnay-Patrick 

watershed is classified as having a shape index of 5.27. 
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Map 4. Elevation of Amnay-Patrick River Watershed and Amnay RIS
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Table 10. Areal aspects parameters of Amnay-Patrick Watershed 

Subwatersheds 
Area 

(km2) 

Drainage 

Density 

(Km.km-2) 

Texture Ratio 

(Km-1) 
Shape Index 

     

A_Sub 1 57.12 0.79 0.34 6.44 

A_Sub 2 159.40 0.66 0.48 4.58 

A_Sub 3 78.18 0.75 0.32 5.02 

A_Sub 4 118.02 0.88 0.32 5.10 

P_Sub 1 61.16 0.81 0.46 4.03 

P_Sub 2 44.18 0.66 0.25 11.43 

P_Sub 3 50.91 0.75 0.28 13.77 

P_Sub 4 18.70 0.80 0.26 6.82 

P_Sub 5 39.03 0.72 0.19 11.27 

P_Sub 6 51.70 0.77 0.21 13.80 

P_Sub 7 22.43 0.94 0.17 9.27 

P_Sub 8 13.97 1.08 0.15 11.26 

P_Sub 9 43.54 1.29 0.12 19.85 

Amnay-Patrick 

River 
758.33 0.80 1.10 5.27 

 

For the different shape parameters, Amnay-Patrick Watershed is characterized in terms 

of its circularity ratio, elongation ratio, form factor, shape factor, Lemniscate Ratio, and 

Compactness Constant (Table 11). 

 

The circularity ratio of an area is the ratio of the area of the watershed to the area of the 

circle having same circumference as the basin perimeter, as defined by FMB, while 

elongation ratio is the ratio of the diameter of a circle of the same area as the watershed 

to the maximum basin length. Lower value suggests an elongated watershed, whereas 

a higher value indicates a circular watershed (Skristiyanti et al., 2018). Amnay-Patrick 

watershed has a circularity ratio of 0.29 and elongation ratio of 0.49. 

 

As defined by FMB, Form Factor indicates the compactness of the watershed. A higher 

form factor suggests that the watershed is circular in nature, while a low form factor 

means an elongated watershed. Whereas Shape Factor is the reciprocal of form factor. 

Amnay-Patrick Watershed has a form factor of 0.19, ranging from 0.05 (Patrick Sub 

09) to 0.25 (Patrick Sub 01) while shape factor of Amnay-Patrick Watershed is 5.27, 

ranging from 4.03 (Patrick Sub 01) to 19.85 (Patrick Sub 09).  

 

Lemniscate Ratio is the ratio between the length of the basin and the area of the 

watershed, while compactness constant is the ratio between the area of the watershed 

and its perimeter. For Amnay-Patrick watershed, the ratio is 0.02. while the 

compactness constant is 1.86km, ranging from 1.48km (Patrick Sub 04) to 3.08 (Patrick 

Sub 08). 

 

Table 11. Shape Parameters of Amnay-Patrick Watershed 

Subwatersheds 
Circularity 

Ratio 

Elongation 

Ratio 

Form 

Factor 

Shape 

Factor 

Lemniscate 

Ratio 

Comapactness 

Constant 

(km) 

A_Sub 1 0.33 0.44 0.16 6.44 0.08 1.74 

A_Sub 2 0.34 0.53 0.22 4.58 0.04 1.71 
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Subwatersheds 
Circularity 

Ratio 

Elongation 

Ratio 

Form 

Factor 

Shape 

Factor 

Lemniscate 

Ratio 

Comapactness 

Constant 

(km) 

A_Sub 3 0.27 0.50 0.20 5.02 0.06 1.92 

A_Sub 4 0.14 0.50 0.20 5.10 0.05 2.68 

P_Sub 1 0.41 0.56 0.25 4.03 0.06 1.56 

P_Sub 2 0.24 0.33 0.09 11.43 0.13 2.02 

P_Sub 3 0.31 0.30 0.07 13.77 0.13 1.81 

P_Sub 4 0.46 0.43 0.15 6.82 0.15 1.48 

P_Sub 5 0.18 0.34 0.09 11.27 0.13 2.35 

P_Sub 6 0.20 0.30 0.07 13.80 0.13 2.25 

P_Sub 7 0.18 0.37 0.11 9.27 0.16 2.39 

P_Sub 8 0.11 0.34 0.09 11.26 0.22 3.08 

P_Sub 9 0.12 0.25 0.05 19.85 0.17 2.93 

Amnay-

Patrick River 
0.29 0.49 0.19 5.27 0.02 1.86 

 

 

Relief aspects 

 

Relief aspect parameters of Amnay-Patrick watershed include basin relief, relief ratio, 

ruggedness number, Meltonôs ruggedness number, and slope (Table 12).  

 

Basin relief of a given watershed is the vertical distance between the lowest and highest 

points in a given watershed, while relief ratio, as defined by FMB is the ratio between 

the total relief of a basin and the longest dimension of the basin parallel to the principal 

drainage line (Schumn 1956). It also indicates the slope of a given watershed. Amnay-

Patrick has a basin relief of 2.00 and a relief ratio of 0.03, where the highest relief ratio 

is recorded at Patrick Sub 01 and Patrick Sub 04, with a value of 0.1. 

 

Ruggedness number is the ratio between the basin relief and drainage density, while the 

Meltonôs ruggedness number is the ratio of the basin relief to the area of the watershed. 

Amnay-Patrick watershed has a ruggedness number of 2.50 and 0.003 Meltonôs 

ruggedness number and with no value greater than 0.06, as recorded from Patrick Sub 

04. For the slope values among all subwatersheds, the average slope of Amanay-Patrick 

watershed is 45.76% where maximum recorded slope is 482.77 at Patrick sub 02, while 

the lowest recorded percent slope is 0.02 from Patrick Sub 06. 

 

 

Table 12. Relief aspects of Amnay-Patrick Watershed 

Subwatersheds 
Basin 

Relief 

Relief 

Ratio 

Ruggedness 

Number 

Meltonôs 

Ruggedness 

Number 

Slope 

Min Max Mean 

A_Sub 1 1.48 0.08 1.88 0.03 - 283.63 47.00 

A_Sub 2 1.91 0.07 2.87 0.01 - 237.89 52.92 

A_Sub 3 1.47 0.07 1.95 0.02 - 273.70 54.69 

A_Sub 4 1.31 0.05 1.49 0.01 - 211.10 29.57 

P_Sub 1 1.57 0.10 1.93 0.03 0.07 226.16 57.27 

P_Sub 2 1.70 0.08 2.58 0.04 0.11 482.77 64.95 

P_Sub 3 1.71 0.06 2.27 0.03 0.05 414.19 67.04 

P_Sub 4 1.08 0.10 1.34 0.06 0.03 181.91 48.73 
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Subwatersheds 
Basin 

Relief 

Relief 

Ratio 

Ruggedness 

Number 

Meltonôs 

Ruggedness 

Number 

Slope 

Min Max Mean 

P_Sub 5 1.20 0.06 1.68 0.03 - 280.03 48.77 

P_Sub 6 1.30 0.05 1.69 0.03 0.02 232.77 49.49 

P_Sub 7 0.47 0.03 0.49 0.02 - 180.41 19.60 

P_Sub 8 0.02 0.00 0.02 0.00 - 31.52 1.19 

P_Sub 9 0.36 0.01 0.28 0.01 - 110.17 4.71 

Amnay-

Patrick River 
2.00 0.03 2.50 0.00 - 482.77 45.76 

 

Geology 

 

Geologic Origin 
 

The Amnay-Patrick Watershed has seven geologic formations.  These formations 

include (1) Gneiss, schist, phyllites-slates, (2) Limestone, sandstone, shale, (3) 

Oligocene-Miocene Limestone, (4) Ophiolites, (5) Recent Deposits, (6) Sandstone, 

shales, conglomerate, and (7) Sandstone, shales, reef limestone.  

 

The majority of the watershed is composed of Gneiss, schist, phyllites-slates, with 

almost 54% of the whole watershed area or 41,180.79ha (Figure 7); while the 

Oligocene-Miocene Limestone formation has the lowest coverage area with only 

369.9ha (Table 13). 

 

For the area covered by Amnay RIS, there are three geologic formations present, which 

include (1) Oligocene-Miocene Limestone, (2) Recent deposits, and (3) Sandstone, 

shales, reef limestone. Among these formations, approximately 90% of the service area 

is composed of recent deposits (Figure 8). The remaining 6% of the area is composed 

of Oligocene-Miocene Limestone located at San Vicente, outside the boundaries of the 

watershed, and the 4% is Sandstone, shales, reef limestone which can be found at San 

Francisco and San Vicente (Table 14). 

 

 
Figure 7. Geologic Origin Composition of Amnay-Patrick Watershed 
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Table 13. Area (in ha) per geologic origin of Amnay-Patrick River Watershed, by 

municipality and barangay 

Province/ 

Municipality/ 

Barangay 

Geologic Origin 

TOTAL 
Gneiss, 

schist, 

phyllites-

slates 

Limestone, 

sandstone, 

shale 

Oligocene-

Miocene 

Limestone 

Ophiolites 
Recent 

Deposits 

Sandstone, 

shales, 

conglomer

ate 

Sandston

e, shales, 

reef 

limeston

e 

Oriental Mindoro  

   Naujan 

     Forest Land  

under 

Jurisdiction of    

Naujan, 

Oriental  

Mindoro 

263.95 - - - - - - 263.95 

Subtotal 263.95 - - - - - - 263.95 

Occidental Mindoro 

   Sablayan 

     Batong 

Buhay 
2,269.41 4,845.50 100.13 450.95 250.95 - 208.08 8,125.02 

     Claudio 

Salgado 
- - - - 2,027.08 - - 2,027.08 

     Ibud - - - - 277.92 - - 277.92 

     Ilvita - - 157.60 - 1,629.90 - - 1,787.50 

     Lagnas - - - - 504.24 - - 504.24 

     Paetan - - - - 1,512.38 - - 1,512.38 

     Pag-Asa 22,839.46 - - 6,913.56 299.91 1,332.80 660.94 
32,046.6

7 

     San Agustin 10,148.09 2,550.05 112.17 1,289.99 787.52 - 1,932.47 
16,820.3

0 

     San 

Francisco 
- - - - 895.58 - 200.00 1,095.58 

     San Vicente - - - - 5.05 - - 5.05 

     Tagumpay - - - - 744.05 - - 744.05 

     Victoria - - - - 1,333.86 - - 1,333.86 

Subtotal 35,256.96 7,395.56 369.90 8,654.50 10,268.45 1,332.80 3,001.48 
66,279.6

6 

   Santa Cruz 

     Casague 1,778.45 - - - - - - 1,778.45 

     

Lumangbayan 
2,540.30 - - - - - - 2,540.31 

     

Pinagturilan  

     (San Pedro) 

1,341.12 - - 1,028.39 1,235.53 1,357.67 7.79 4,970.51 

Subtotal 5,659.88 - - 1,028.39 1,235.53 1,357.67 7.79 9,289.27 

TOTAL 41,180.79 7,395.56 369.90 9,682.89 11,305.93 2,690.47 3,002.78 
75,832.8

7 
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Figure 8. Geologic Origin of Amnay RIS Service Area 

 

Table 14. Service Area (in ha) per geologic origin of Amnay RIS, by municipality 

and barangay 

Municipality/Barangay 

Geologic Origin 
TOTAL 

AREA 

(ha) 

Oligocene-

Miocene 

Limestone 

Recent 

deposits 

Sandstone,shales, 

reef limestone 

Amnay RIS service area within watershed 

Sablayan     

     Ibud    88.81    88.81  

     Paetan    0.00    0.00  

     San Francisco    104.68     6.50 111.18  

     San Vicente    4.57    4.57  

Subtotal    198.05    6.50 204.55  

Amnay RIS service area outside watershed 

Sablayan     

     Ibud    141.77   141.77 

     Paetan    0.00    0.00 

     San Francisco    553.69    8.83  562.52 

     San Vicente   116.81   983.13    69.74  1,169.66 

Subtotal   116.81   1,678.59   78.57 1,873.97 

TOTAL    116.81   1,876.65    85.07 2078.52 

Oligocene-
Miocene 

Limestone
6%

Recent deposits
90%

Sandstone,shal
es, reef 

limestone
4%



 
 

 

48 
Formulation of Watershed Management Plan under Rehabilitation and Protection of Water Resources Supporting Irrigation System for Amnay RIS 

at Sablayan, Occidental Mindoro 

 
Map 5. Geology of Amnay-Patrick River Watershed and Amnay RIS
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Soil Characteristics 

 

Soil series is categorized into different soil having similar horizons in a given profile. 

For the Amnay-Patrick River Watershed, there are seven (7) soil series existing in the 

area. This includes (1) Banto clay loam, (2) Beach sand, (3) Faraon clay / River wash, 

(4) Quingia clay loam, (5) Rough Mountainous Land, (6) San Manuel sandy loam, and 

(7) Umingan loam. Among these soil series, Rough Mountainous Land covers the 

largest area with almost 87% of the whole watershed (Figure 9); while the least soil 

series present in the area is Beach sand, which was only recorded at Barangay Claudio 

Salgado (Table 15).   

 

For the area only covered by Amnay RIS, the soil type present in the area includes (1) 

Banto clay loam, (2) Faraon clay / River wash, (3) Rough Mountainous Land, and (4) 

San Manuel sandy loam. Among these soil types, Banto clay loam is the most dominant 

soil type with approximately 64% of the whole area or covering 1,337.92 ha (Figure 

10); while the least type is the Rough Mountainous Land, which was only recorded at 

barangay San Franciso located within and outside the boundaries of the watershed 

(Table 16). 

 

 
Figure 9. Soil Classification of Amnay-Patrick River Watershed 
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Table 15. Area (in ha) per soil classification of Amnay-Patrick River Watershed, 

by municipality and barangay 

Province/ 

Municipality

/ 

Barangay 

Soil Classification 
TOTAL 

 

 
Banto 

clay loam 

Beach 

sand 

Faraon 

clay / 

River 

wash 

Quingua 

clay loam 

Rough 

Mountainou

s land 

San 

Manuel 

sandy 

loam 

Umingan 

loam 

Oriental Mindoro  

   Naujan 

     Forest 

Land  under 

Jurisdiction 

of    

Naujan, 

Oriental  

Mindoro 

- - - - 263.95 - - 263.95 

Subtotal - - - - 263.95 - - 263.95 

Occidental Mindoro 

   Sablayan 

     Batong 

Buhay 
- - - - 8,125.03 - - 

8,125.03  

     Claudio 

Salgado 
- 

42.7

8 
81.42 

1,111.7

8 
- 435.05 356.05 

2,027.09  

     Ibud - - 38.59 - - 150.52 - 189.11  

     Ilvita 
595.20 - - 

1,108.4

4 
1.18 - 82.67 

1,787.49  

     Lagnas 140.09 - - 45.73 - - 318.41 504.24  

     Paetan 
241.71 - 

180.8

3 
- 20.14 88.97 980.73 

1,512.38  

     Pag-Asa 
152.36 - - 122.07 31,709.81 - 62.43 

32,046.6

6  

     San 

Agustin 
122.02 - - - 16,683.61 - 14.67 

16,820.3

0  

     San 

Francisco 
417.09 - - - 567.31 - - 

984.40  

     San 

Vicente 
0.00 - 0.01 - - 0.48 - 

0.48  

     Tagumpay 
- - 

347.1

1 
- - 309.51 87.43 

744.05  

     Victoria 
26.83 - 40.58 155.88 - - 

1,110.5

7 1,333.86  

Subtotal 1,773.6

6  

42.7

8  

763.3

5  

2,543.9

0  57,140.07  

1,002.9

5  

3,012.9

6  

66,279.6

5  

   Santa Cruz 

     Casague - - - - 1,778.45 - - 1,778.45 

     

Lumangbaya

n 

- - - - 2,540.30 - - 2,540.30 

     

Pinagturilan  

     (San 

Pedro) 

668.89 - - 272.03 4,029.59 - - 4,970.51 

Subtotal 668.89 - - 272.03 8,348.34 - - 9,289.26 

TOTAL 
2,442.5

5 

42.7

8 

763.3

5 

2,815.9

3 
65,752.36 

1,002.9

5 

3,012.9

6 

75,832.8

7 
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Figure 10. Soil Classification of Amnay RIS Service Area 

 

 

Table 16. Service Area (in ha) per soil classification of Amnay RIS, by 

municipality and barangay 

Municipality/ 

Barangay 

Soil Classification 

TOTAL Banto clay 

loam 

Faraon 

clay / 

River 

wash 

Rough 

Mountainous 

land 

San Manuel 

sandy loam 

Amnay RIS service area within watershed 

Sablayan      

     Ibud - 74.27 - 14.53 88.81 

     Paetan 0.00 - - 0.00 0.00 

     San 

Francisco 
78.19 - 32.98 - 111.18 

     San Vicente 0.16 0.52 - 3.88 4.57 

Subtotal 78.35 74.80 32.98 18.42 204.55 

Amnay RIS service area outside watershed 

Sablayan      

     Ibud - 40.19 - 101.58 141.77 

     Paetan 0.00 0.00 - - 0.00 

     San 

Francisco 
561.88 - 0.64 - 562.53 

     San Vicente 697.68 401.48 - 70.50 1,169.67 

Subtotal 1,259.57 441.68 0.64 172.08 1,873.97 

TOTAL  1,337.92 516.48 33.62 190.50 2,078.52 

Banto clay loam
64%

Faraon clay / River 
wash
25%

Rough Mountainous 
land
2%

San Manuel sandy 
loam
9%



 
 

 

52 
Formulation of Watershed Management Plan under Rehabilitation and Protection of Water Resources Supporting Irrigation System for Amnay RIS 

at Sablayan, Occidental Mindoro 

 
Map 6. Soil Classification of Amnay-Patrick Watershed and Amnay RIS



 
 

 

53 
Formulation of Watershed Management Plan under Rehabilitation and Protection of Water Resources 

Supporting Irrigation System for Amnay RIS at Sablayan, Occidental Mindoro 

Soil Erosion Index 

 

Soil erosion is defined as the wearing away of the land surface or soil particles by water, 

ice, wind, or any geologic agents. Soil Erosion Index (SEI) is a numerical expression 

of the potential of the soil to erode, with regards to its climatic factors and soilôs physical 

and chemical properties. SEI is categorized into five (5) different classes: very high, 

high, moderate, low, and very low. A higher index value suggests greater investment 

required to maintain the soil resource sustainability. 

 

For the Amnay-Patrick River Watershed, almost 47% has a very high soil erosion index, 

with approximately 35,605.13 ha (Figure 11), wherein most of the area is located at 

Barangay Pag-Asa, Sablayan (Table 17). 

 

For the Amnay RIS, almost 100% of the whole service area has a soil erosion index 

classified as very low with an area of 2075.28ha (Figure 12). While almost 1 ha area 

has a soil erosion index of very high, which can be found at barangays San Francisco 

and San Vicente (Table 18). 

 

 

 
Figure 11. Soil Erosion Index of Amnay-Patrick Watershed 

 

 

 

Table 17. Area (in ha) per soil erosion index of Amnay-Patrick River Watershed, 

by municipality and barangay 

Province/ 

Municipality/ 

Barangay 

Soil Erosion Index 
TOTAL 

 

 
00-01, 

Very Low 
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03-05; 

High 

>05;  

Very 

High 

Oriental Mindoro  

   Naujan 

     Forest Land  

under 

Jurisdiction of   

Naujan, Oriental  

Mindoro 

8.16 15.63 - 68.04 172.13 263.95 

Subtotal 8.16 15.63 - 68.04 172.13 263.95 
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Province/ 

Municipality/ 

Barangay 

Soil Erosion Index 
TOTAL 

 

 
00-01, 

Very Low 

01-02; 

Low 

02-03; 

Moderate 

03-05; 

High 

>05;  

Very 

High 

   Sablayan 

     Batong Buhay 803.44 851.11 - 1,537.02 4,933.46 8,125.03 

     Claudio 

Salgado 
2,027.05 0.03 - - - 2,027.08 

     Ibud 277.92 - - - - 277.92 

     Ilvita 1,658.49 81.21 - - 47.79 1,787.49 

     Lagnas 504.11 - 0.12 - - 504.24 

     Paetan 1,512.38 - - - - 1,512.38 

     Pag-Asa 2,956.92 3,273.31 - 10,076.90 15,739.55 32,046.67 

     San Agustin 1,744.37 1,523.90 2.01 4,396.42 9,153.60 16,820.30 

     San Francisco 943.50 44.26 - 69.66 38.16 1,095.58 

     San Vicente 5.05 - - - - 5.05 

     Tagumpay 743.93 0.12 - - - 744.05 

     Victoria 1,333.86 - - - - 1,333.86 

Subtotal 14,511.02 5,773.94 2.14 16,080.00 29,912.56 66,279.66 

   Santa Cruz 

     Casague 46.32 90.70 - 289.24 1,352.19 1,778.45 

     Lumangbayan 78.50 118.75 - 446.85 1,896.21 2,540.30 

     Pinagturilan  

     (San Pedro) 
1,007.29 608.20 - 1,082.94 2,272.09 4,970.52 

Subtotal 1,132.10 817.65 - 1,819.03 5,520.49 9,289.27 

TOTAL 15,651.29  6,607.22  2.14  17,967.07  35,605.17  75,832.88  

 

 

 
Figure 12. Soil Erosion index of Amnay RIS Service Area 
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Table 18. Service Area (in ha) per soil erosion index of Amnay RIS, by 

municipality and barangay 

Municipality/ 

Barangay 

Soil Erosion Index 

AREA 

(ha) 
00-01, 

Very Low 
01-02; 

Low 

02-03; 

Moderate 

03-05; 

High 

>05;  

Very 

High 

Amnay RIS service area within watershed 

Sablayan      

     Ibud 88.81 - - - - 88.81 

     Paetan 0.00 - - - - 0.00 

     San Francisco 110.92 0.15 - 0.07 0.04 111.18 

     San Vicente 4.57 - - - - 4.57 

Subtotal 204.30 0.15 - 0.07 0.04 204.55 

Amnay RIS service area outside watershed 

Sablayan      

     Ibud 141.77 - - - - 141.77 

     Paetan 0.00 - - - - 0.00 

     San Francisco 561.18 0.82 - - 0.52 562.52 

     San Vicente 1,168.02 1.22 - - 0.43 1,169.67 

Subtotal 1,870.98 2.04 - - 0.96 1,873.97 

TOTAL  2075.28 2.19 0 0.07 1 2078.52 
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Map 7. Soil Erosion Index (Observed) of Amnay-Patrick Watershed and Amnay RIS 
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Map 8. Soil Erosion Index (2050) of Amnay-Patrick Watershed and Amnay RIS 



 
 

 

58 
Formulation of Watershed Management Plan under Rehabilitation and Protection of Water Resources Supporting Irrigation System for Amnay RIS 

at Sablayan, Occidental Mindoro 

 
Map 9. Soil Erosion Index (2085) of Amnay-Patrick Watershed and Amnay RIS
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Soil Erosion Potential 

 

The soil erosion potential determines the maximum erosion to be expected in tons per 

hectare per year as a result of different natural factors such as rainfall erosivity, soil 

erodibility, and slope. It does not include the effect of vegetative cover and applicable 

conservation and management practices. If most of the area has a very high erosion 

potential, this recommends reforestation projects accompanied with sound erosion 

control practices. 

 

Shown below is the formula for computing the Soil Erosion Potential which is a result 

of the rainfall erosivity, soil erodibility and slope length and gradient.  

 

Soil Erosion Potential Formula: 

SEP = Rainfall erosivity (R) x Soil Erodibility (K) x Slope length and gradient (LS) 

 

For the Amnay-Patrick River Watershed, majority of the watershed, almost 47% has a 

very high soil erosion potential, with approximately 35,605.16 ha (Figure 13), wherein 

most of the area is located at Barangay Pag-Asa, Sablayan (Table 19). 

 

For the Amnay RIS, almost 100% of the whole service area (Figure 14) has a soil 

erosion potential classified as very low with an area of 2075.28ha. While almost 1ha 

area has a soil erosion potential of very high, which can be found at barangays San 

Francisco and San Vicente, Sablayan (Table 20). 

 

 
Figure 13. Soil Erosion Potential of Amnay-Patrick Watershed 
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Table 19. Area (in ha) per soil erosion potential of Amnay-Patrick River 

Watershed, by municipality and barangay 

Province/ 

Municipality/ 

Barangay 

Soil Erosion Potential (tons/ha/yr) TOTAL 

 

 
00-01, 

Very Low 

01-02; 

Low 

02-03; 

Moderate 

03-05; 

High 

>05;  

Very High 

Oriental Mindoro  

   Naujan 

     Forest Land  

under Jurisdiction 

of Naujan, 

Oriental  Mindoro 

8.16 - 15.63 68.04 172.13 263.95 

Subtotal 8.16 - 15.63 68.04 172.13 263.95 

Occidental Mindoro 

   Sablayan 

     Batong Buhay 803.44 - 851.11 1,537.02 4,933.46 8,125.03 

     Claudio 

Salgado 
2,025.46 1.59 0.03 - - 2,027.08 

     Ibud 277.92 - - - - 277.92 

     Ilvita 1,658.49 - 81.21 - 47.79 1,787.49 

     Lagnas 501.18 2.90 0.15 - - 504.24 

     Paetan 1,505.26 7.12 - - - 1,512.38 

     Pag-Asa 2,956.23 0.69 3,273.31 10,076.90 15,739.55 32,046.67 

     San Agustin 1,742.81 1.38 1,526.07 4,396.42 9,153.63 16,820.30 

     San Francisco 943.50 - 44.26 69.66 38.16 1,095.58 

     San Vicente 5.05 - - - - 5.05 

     Tagumpay 743.93 - 0.12 - - 744.05 

     Victoria 1,327.56 6.30 - - - 1,333.86 

Subtotal 14,490.83 19.99 5,776.25 16,080.00 29,912.59 66,279.66 

   Santa Cruz 

     Casague 46.32 - 90.70 289.24 1,352.19 1,778.45 

     Lumangbayan 78.50 - 118.75 446.85 1,896.21 2,540.30 

     Pinagturilan  

     (San Pedro) 
1,007.29 - 608.20 1,082.94 2,272.09 4,970.52 

Subtotal 1,132.10 - 817.65 1,819.03 5,520.49 9,289.27 

TOTAL 15,631.09 19.99 6,609.53 17,967.07 35,605.20 75,832.88 
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Figure 14. Soil Erosion Potential of Amnay RIS Service Area 

 

Table 20. Service Area (in ha) per soil erosion potential of Amnay RIS, by 

municipality and barangay 

Municipality/ 

Barangay 

Soil Erosion Potential (tons/ha/yr) 

AREA 

(ha) 
00-01, 

Very Low 
01-02; 

Low 

02-03; 

Moderate 

03-05; 

High 

>05;  

Very 

High 

Amnay RIS service area within watershed 

Sablayan      

     Ibud 88.81 - - - - 88.81 

     Paetan 0.00 - - - - 0.00 

     San Francisco 110.92 - 0.15 0.07 0.04 111.18 

     San Vicente 4.57 - - - - 4.57 

Subtotal 204.30 - 0.15 0.07 0.04 204.55 

Amnay RIS service area outside watershed 

Sablayan      

     Ibud 141.77 - - - - 141.77 

     Paetan 0.00 - - - - 0.00 

     San Francisco 561.18 - 0.82 - 0.52 562.52 

     San Vicente 1,168.02 - 1.22 - 0.43 1,169.67 

Subtotal 1,870.98 - 2.04 - 0.96 1,873.97 

TOTAL  2075.28 0 2.19 0.07 1 2078.52 
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Map 10. Soil Erosion Potential (Observed) of Amnay-Patrick Watershed and Amnay RIS 
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Map 11. Soil Erosion Potential (2050) of Amnay-Patrick Watershed and Amnay RIS 










































































































































































































































































































































































































































































































































































































































































































































































































































