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Summary: As party to the UN Convention to Combat Desertification, Land Degradation and Drought (UNCCD), the Philippines 

adopts the Land Use System (LUS) Map to assess land degradation. This is based on the premise that land use change is the major 

driving force of land degradation.  The 2003 Philippine LUS Map has been completed. Water-induced soil erosion is the major 

type of soil degradation in the rainfed agricultural areas of the Philippines, estimated around 10,006,545.25 has.  These are grown 

to rice, corn, sugarcane, coconut, and diversified upland crops and fruit orchards.  Land tenure is considered a major indirect cause 

of accelerated erosion and the failure of farmers to adopt soil conservation measures is related to tenure insecurity.  As most of 

these are above 18% slope and logged over areas, a change in policy paradigm from regulatory mindset to development mindset is 

promoted and various types of tenurial instruments are introduced.  The magnitude of soil erosion in cultivated areas is reaching 

an alarming proportion and various sustainable agricultural land management programs are introduced but funding remains a 

major constraint.  Despite these challenges, a cohesive and holistic approach by all stakeholders to hurdle the loss of agricultural 

productivity is optimistically seen. 
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1. INTRODUCTION 
 

As Party to the UN Convention to Combat Desertification, Land Degradation and Drought, the Philippines adopts 

the framework, principles, tools and methods of LADA which refers to the Land Degradation Assessment in 

Drylands Project that started in 2006 and completed in 2010, originally with 6 countries (Argentina, China, Cuba, 

Senegal, South Africa and Tunisia).  Although the Philippines is not dryland but humid and among the monsoon 

countries, the UN Food and Agriculture Organization (FAO) and the Bureau of Soils and Water Management 

(BSWM) conducted a technical cooperation on LADA initiated in 2011 and completed in 2013. 

Ponce-Hernandez and Koohafkan (FAO, 2004) defined land degradation as a complex set of processes of 

impoverishment of terrestrial ecosystems under the impact of human activities (FAO, 2004).  Land degradation is 

understood as the gradual or permanent loss of productivity of the land resulting from human activities , mainly from 

the mismatch between land quality and the intensity of activities as part of the actual land use.   

Assessment suggests judgment, evaluation or comparison and makes necessary definition of a baseline or 

reference level for the evaluation or comparison which could range from “pristine ecosystem” to an extreme level of 

intervention and its associated state of degradation.  In LADA, the assessment is quantifying the extent or 

distribution in both spatial and temporal dimensions and the severity or the intensity of the process of degradation.  

This rests on the Driving Forces – Pressures – States – Impacts – Responses (DPSIR) concept operating at multiple 

scales from global to national to regional to local levels. 

LADA looks at land use change as the major single driver of land degradation.  The Land Use System (LUS) Map 

is the basic unit of evaluation.  For each distinctive land use type, we assess what type of land degradation is 

happening, where and why, and what forms of land conservation practices are being observed. The mapping 

questionnaire (QM) was developed as a joint collaboration between the World Conservation Approaches and 

Technologies (WOCAT), the Land Degradation Assessment in Drylands (LADA) and the Desertification Mitigation 

and Remediation of Land (DESIRE).  The QM is the standard tool to document, exchange knowledge, and provide 

better decision from the field to the national to the global level of land degradation assessment.  The QM, however, 

requires considerable investment in time and commitment and remains a challenge for the Philippine land 

degradation technical working group to document land degradation in the Philippines based on this QM tool. 

Only the 2003 Philippine LUS Map is officially available.  The 2010 Philippine LUS Map is still being processed.  

Thus, the pre-2003 land use data is based on official statistics released by the Bureau of Agricultural Statistics (BAS) 
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and the National Census and Statistics Office (NCSO) now merged as Philippine Statistics Authority (PSA).   The 

2003 LUS Map is presented as Fig. 1.  The country is divided into 16 administrative regions, from 1 to 13, with 

Region 4 divided into Region 4A and 4B, plus the Cordillera Administrative Region (CAR), and the Autonomous 

Region of Muslim Mindanao (ARMM).  Region 13 is often referred to as the Caraga Region. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1.  2003 Land Use System Map (LUS) of the Philippines.  (Source:  BSWM) 

 

 

Table 1.  Summary of areas in has., 2003 Land Use System (LUS) Map of the Philippines 

 

LUS Mapping Unit Area (has) 

Agricultural land, irrigated: Irrigated rice 1,242,070.10 

Agricultural land, rainfed: Rainfed rice and corn 6,022,668.75 

Agricultural land, rainfed: Coconut 3,479,728.32 

Agricultural land, rainfed: Sugarcane 381,137.93 



Agricultural land, rainfed: Diversified crops 31,085.21 

Bare areas, unmanaged 119,621.09 

Forest, mangroves 282,067.95 

Forest, plantations 1,118,393.19 

Forest, protected 6,286,387.42 

Grassland, unmanaged 3,083,582.50 

Grassland, with low livestock density 1,567,648.71 

Grassland, with high density 150,634.90 

Open water, inland fisheries, brackish water 213,650.97 

Open water, inland fisheries, fresh water 311,639.97 

Shrubs, unmanaged 4,871,993.56 

Urban land 302,616.59 

Wetlands, unmanaged 149,579.59 

TOTAL AREA 29,614,506.75 

 

 

2. STATE OF LAND DEGRADATION IN THE PHILIPPINES 

 
Based on 2003 Philippine LUS, there are four major types of land degradation in the Philippines of which three are 

hot spots – (1) fertility decline for agricultural lands irrigated; (2) water-induced soil erosion for rainfed agricultural 

areas, forests, shrubs and grasslands; (3) chemical degradation of water systems and one (1) bright spot – gain of bio-

productive functions (conversion of fishponds back to mangroves).  This paper will discuss more intensively the 

second type of land degradation, water-induced soil erosion, specifically for rainfed agricultural areas.  The brief 

summary for the remaining three others are as follows: 

 

2.1 Fertility decline  

 

Fertility decline is the major cause of land degradation of rice soils in the Philippines from long-term continuous 

cropping even with the best available cultivars and scientific management.  Compared to pre-Green Revolution rice 

production that maintained the balance between nutrient losses with those gained from biological fixation, today’s 

practice of intensive mono cropping with excessive use of chemical fertilizers than what the crop actually needs 

leading to increasing concern on soil chemical degradation.  Based on the Balanced Fertilization Strategy (BFS) 

Program of BSWM that commenced on 1997, the country was divided into 7 fertilizer groups of which 5 fertilizer 

groups reflected chemical deterioration some 1,174,307.98 has of the total 1,272,283.18 has of irrigated rice areas or 

92%.  The driving force is population increase while the pressure is the increased cropping intensity, increasing 

annually by 0.57% from 1970 to 2009 (Pandey et.al., 2010).  There are two emerging socio-economic issues relating 

to the impact of degradation of rice lands in the Philippines – aging of rice farmers and the modernization of rice 

farming systems such that ethnic, traditional and heritage farming values are slowly eroded and replaced.   The major 

response is the Congressional enactment of Republic Act 10068 by the Philippine legislature in 2009 declaring that it 

is the policy of the State to promote, propagate, and further implement the practice of organic agriculture in the 

Philippines.   

 

2.2 Chemical degradation 

 

The protection of Open water – fresh and brackish is under the mandate of the Department of Environment and 

Natural Resources.  The Convention on Biological Diversity covers all ecosystem types and geographical regions 

and identified “inland waters” as immediately important thematic area of work.  A considerable local, national, 

regional, and global initiatives are focused on conservation and sustainable use of inland waters.  The National 

Wetlands Action Plan for the Philippines 22011-2016 stated that the Philippines is endowed with 216 lakes and 421 

principal rivers.  The lakes and rivers in the country are mainly used for aquaculture and provide other functions and 

services such as means of mobility for lakeshore communities, source of water for domestic, industrial, and 

agricultural uses, sources of food and materials for shelter, among others.  The lakes have been subjected to various 

pressures resulting from increasing need of people and communities for food, fuel, and many other products and 



services.  Noted issues include disappearance of migratory species, siltation/sedimentation, watershed habitat 

alteration and urbanization, proliferation of invasive species, pollution from wastewater discharges, and conflicts 

between fishpens and cages and open fisheries.  Water quality monitoring of river systems shows that the pollution 

concentration exceeds the levels required to meet the water quality standards for Class C as designated for such 

rivers.  Driving forces identified include demographic, social, economic, environmental, technological, and even 

governance.  Three main areas of concern were reported for pressures – watershed degradation, groundwater 

depletion and saline intrusion, and water quality.  As response, several Integrated Watershed Resources Management 

(IWRM) programs with emphasis to basin level management have been adopted.   The Philippine National 

Development Plan for the 21st Century (Plan 21) has long-term strategy in water resources planning for the different 

regions of the country. 

 

2.3 Gain (loss) of bioproductive functions 

 

Only one bright spot was seen in the 2003 LUS Map compared to the previous years’ official statistics – despite 

the continuing degradation of mangroves, there has been progress to stabilize the reforested or rehabilitated 

mangroves to the present compared to the area coverage in the early 1990’s.  Melana et.al  (2005) traced the driving 

force of mangrove deforestation in the 1950’s for firewood as the preferred fuel source in coastal villages.  In the 

1960’s, the government adopted a policy aimed to increase fish production by converting large areas of mangroves 

into fishponds for milkfish culture and prawns, even opening loan windows in government banks to finance fishpond 

development.  Pressures include chemical, biological and physical pollutants which include synthetic detergents, 

chlorinated hydrocarbons, nitrates, phosphates, plastics, wood, animal carcasses, sewage materials and silt 

deposition.  As a result of mangrove destruction, impacts include shoreline erosion, decline of ecological functions 

(basically as nursery grounds for fishes), deteriorating water quality, and significant decrease in the fish catch.  As 

response, we have enough laws and policies to protect the remaining mangrove areas and there are many success 

stories on community efforts to manage and develop mangroves.  The National Wetland Action Plan for the 

Philippines has seven strategies to rehabilitate coastal and marine wetlands.  In 1951, mangrove areas were estimated 

at 428,382 has reduced to 120,500 has in 1994.  The 2003 LUS Map estimates 212,256 has.   

 

3. WATER-INDUCED SOIL EROSION IN RAINFED AGRICULTURAL AREAS 
 

3.1 State 

 

The 2003 LUS Map estimated agricultural lands-rainfed to be about 10,006,545.25 has.  This can be segregated 

further into rainfed rice and corn (6,044,257.57 has), coconut (3,562,485.22 has), sugarcane (344,996.77 has), and 

diversified upland crops (24,805.69 has).  Accelerated soil erosion by water is the major land degradation type for 

those areas under traditional rainfed agricultural production.  The Philippine data in the FAO database is that 

agriculture alone contributes about 457 million metric tons per year soil loss.  Twenty two provinces were reported to 

have alarming soil erosion rate and those in the top list were Cebu, Batangas, Marinduque, Ilocos Sur and La Union. 

 

3.2 Driving forces 

 

Land tenure is considered the most important indirect cause for accelerated erosion of agricultural lands in the 

Philippines.  The basic argument is that because the farmer does not own the land, there is no motivating factor since 

any land improvements and soil conservation practices that would be introduced would just redound to the benefit of 

the absentee land owner.  High concentration of land ownership and widespread rural poverty is a legacy of the 

Spanish colonial period.  When the revolution occurred in 1898, the ilustrado class took over the leadership of the 

revolutionary movement from the plebian founder.  And thus, no land reform took place after the revolution because 

this would impact on the landholdings of the political leaders themselves.  By 1980, approximately 50% of the farms 

were less than 2 has nationwide, making up only 16% of the total farm area.  Only about 3% of farms were over 10 

has, yet they covered approximately 25% of the farm area.  Farms also varied in size based on crops cultivated.  Rice 

farms tended to be smaller; only 9% of rice land was on farms as large as 10 hectares.  Coconut farms tended to be 

somewhat larger; approximately 28% of lands planted to coconut were on farms larger than 10 hectares.  Sugarcane 

was generally planted on large farms, nearly 80% of sugarcane areas were larger than 10 hectares.  Pineapple 

plantations were a special case.  Transnational corporations circumvented the restriction on land ownership by 

leasing the lands.  Del Monte and Castle and Cooke (Dole) leased 21,400 hectares, or 40% of the total areas devoted 

to pineapple production.  Despite land reform laws, landlords evade land distribution by registering excess land 

holdings to sons, daughters, close relatives, or even dummy relatives; or defer land reform by mortgaging the land. 

3.3 Pressures 



 

  Many farmers are aware of the soil depleting effect of economically important crops and the related cultivation 

practices but very few fallow the land, rotate the crops, or invest in soil conservation technologies.  Coxhead (2002) 

asserts that the failure to adopt conservation measures is related to tenure insecurity, economic, and institutional 

factors.  Other researchers like Gerpacio et.al. (2004) noted that hedgerow technology was not sustained due to its 

intensive labor requirement and the farmers’ perception that shading affects their corn crop.  High establishment cost 

are also a major disincentive as further noted by Nelson, et.al. (1997).   

Nelson, et.al. (1998) used erosion/productivity modeling of maize farming in the Philippines using the 

Agricultural Production Systems Simulator (APSIM) for open-field (continuous and fallow) and intercropping with 

leguminous hedgerow and predicted continuous open-field maize farming to be unsustainable in the long-term; 

fallow-open field slowed productivity decline; while hedgerow intercropping was predicted to reduce erosion.  

Another erosion modeling but for Negros sugarcane by Schmitt (2009) predicted annual loss of 2.7 million cubic 

meters of sediment to waterways rendering 416,000 hectares of agricultural lands to be unproductive due to erosion 

by 2050. 

 

3.4 Impacts 

 

  The magnitude of soil erosion in cultivated sloping areas is reaching an alarming proportion because of 

unsustainable farming practices.  Soils formed on geological time scale is being lost on human time scale.  Very few 

farmers are aware of soil erosion that imperceptibly takes place every rainfall event, and most of them hardly practice 

soil conservation and sustainable land management.  The long-term effect of erosion on agricultural productivity is 

becoming evident.  Cash crops  like corn and vegetables have management practices that are highly erosive and 

require heavy doses of agrochemical inputs as farmers cultivate and plant up and down the slope to facilitate farm 

work and facilitate drainage.  

As urbanization and industrialization encroaches on agricultural areas, especially those located in the lowlands, the 

uplands or the rainfed agricultural areas are being relied upon as potential food basket.  Erosion requires increasing 

inputs and investments to maintain the productivity levels. More upland agricultural technology development that 

both increase the productivity and conserve the soil resource have to be pursued.  Eswaran et.al. (2001) stated that 

productivity of some lands declined by 50% due to soil erosion and desertification.  For the Philippines, P. Crosson 

(1995) reported that 9 million hectares of the country’s 13 million hectares of cropland eroded to some extent.  

However, the extent of erosion-induced loss of productivity is not known.   

Pimentel, et.al. (1995) quoting Dregne —erosion has caused declines in corn productivity in the Philippines as 

severe as 80% over the last 15 years.  Pimentel further stated that accelerated erosion by water reduces infiltration 

rates, water-holding capacity, nutrients, organic matter, soil biota, and soil depth which individually contribute to soil 

productivity but also interacts with other factors, making assessment of the impacts of soil erosion on productivity 

difficult.  Nevertheless, Pimentel estimates that on the basis of empirical evidence, it appears that when soil erosion 

by water and wind occurs at the rate of 17 tons per hectare per year, an average of 75 mm water, 2 tons of organic 

matter, and 15 kg available nitrogen are lost from each hectare per year.  Soil depth is also reduced by 1.4 mm, the 

water holding capacity is decreased by less than 0.1 mm, and the soil biota populations are diminished.  When 

combined, these losses translate into an 8% reduction in crop productivity per year.  The model assumed that the 

nutrients and water are not replaced. 

 

3.5 Responses 

 

There are several notable institutions promoting soil conservation in the Philippines.  BSWM’s banner program is 

Soil Conservation Guided Farm with several techno-demo farms in various parts of Luzon.  Most recently, with 

focus on the Pinoy Corn Program of the Department of Agriculture, BSWM launched the Sustainable Corn 

Production in Sloping Areas (SCoPSA) in response to declining productivity of hilly and sloping areas utilized for 

corn production.  The World Agroforestry Centre-ACIAR campaigns for Landcare with the center of its activities 

located in Claveria, Misamis Oriental and in Lantapan, Bukidnon.  Bansalan, Davao del Sur is the birthplace of 

Sloping Agricultural Land Technology (SALT) and Food Always in the Home (FAITH) garden, disseminated by 

the Mindanao Baptist Rural Life Center (MBRLC) Foundation.   PCAARRD pursues Conservation Farming 

Village Program under the National Program for Sustainable Upland Farming to showcase and replicate best 

practices on upland development, particularly soil conservation management techniques through active participatory 

appraoch. 



 

4. THE CHALLENGES OF SOIL CONSERVATION IN THE PHILIPPINES 
  

4.1 Research - Establishment of erosion-related benchmark data 

 

Sound policy framework rests on good data and information.  There is need to establish tolerable soil losses under 

Philippine condition and various erosion and runoff rates for various soil types and vegetative cover.  There is need 

to establish simple and suitable models for practical use in predicting soil loss.  These are considered basic 

agricultural research and in the Philippine agricultural research scenario, research funding priority is for applied 

research.  Reviewers of research proposals as well as those of completed researches always look for the economic 

benefits or the Return-on-Investment (ROI) of farmers as an important criterion in the assessment of the research 

proposal or the results.  This research mindset is a major obstacle and challenge for Philippine agricultural research 

to move forward.   

 

4.2 Farm level – Soil conservation and management is not considered a major concern by farmers and this 

translates to lack of will 

 

As earlier explained, absence of security of tenure is disincentive for farmers to invest in permanent crops and soil 

conservation measures.  Many of the areas they occupy are considered non-alienable and non-disposable and these 

are generally logged over areas with slopes greater than 18%.  We should also consider the lack of resources and 

technical skill due to poverty and illiteracy.  To address land tenure issue by the forestry sector, there is a shift from 

colonial days that promoted the doctrine of state ownership over all natural resources and hence a regulatory mindset 

to the present people-oriented forestry program and participatory management of forest resources or the paradigm of 

a development mindset. This development mindset include the implementation of (a) Integrated Social Forestry 

Program, (b) Community Based Forest Management Program, (c) Coastal Environmental Program, (d) Ancestral 

Domains Management Program, (e) Regional Resources Management Program, (f) Contract Reforestation Program, 

(g) Low Income Upland Communities Program, (h) Community Resource Management Program, (i) NRMP – Forest 

Resources Management Component.  To date, 5.97 million hectares are under Community Based Forest 

Management and a total of 4.90 million hectares are under various forms of tenurial instruments.  

 

4.3 Local government level – Appreciation of soil as a national agricultural resource and political will to 

establish soil conservation program   

 

The local autonomy code vested agricultural extension to the local government which very few have competent 

staff to handle farmer training on soil conservation and management.  This is an institutional and technical 

competency issue with its root in funding or absence of financial resources.  In the Philippines, local election is held 

every 3 years and an incumbent has maximum of 9 years or a total of 3 terms in office, assuming re-elected every 

time.  And thus, competency training of technical staff for implementation of local soil conservation program 

depends on the priority of the incumbent.  Soil conservation is not a vote getting economic development program for 

the local government to give a priority.   Currently, a legislative bill on Soil and Water is pending in the Philippine 

Congress to put in place national sustainable agricultural land management program in place on medium to long-term 

basis.   

 

4.4 National level – Funding constraint in the implementation of cohesive and holistic Philippine National 

Action Plan to combat desertification, land degradation and drought 

 

At the national level of governance, the Philippines is a party signatory to the UN Convention to Combat 

Desertification, Land Degradation and Drought (UNCCD) and the National Action Plan (NAP) is the instrument to 

implement the agreements of the convention.  Addressing land degradation is a national concern, not only that of 

BSWM and this involves not only other national government agencies but also non-government organizations, 

farmer organizations, resource management professional organizations, the academe, and other stakeholders.  

Funding remains a major constraint and those programs specified in the Philippine NAP are considered mandated 

agency activities financed by Government Appropriations Act.  Incremental financing by GEF for land degradation 

programs and projects are miniscule compared to those for climate change and biodiversity; and the original 

consortium-approved project portfolio is not funded but revised in accordance with GEF funding priority.     



5. SUMMARY AND CONCLUSION 
 

As a nation with exponentially increasing population, maintaining agricultural productivity to feed its people 

remains a top priority.  Soil degradation of agricultural rainfed areas brought about mainly by water-induced erosion 

is a major concern.  There are challenges from farmer levels to local government levels to national levels in the 

implementation of sustainable agricultural land management programs and these are mainly funding and value 

system transformation in nature.  Despite these challenges, we are optimistic to hurdle and address the driving forces 

(indirect causes) and pressures (direct causes) of land degradation to reduce soil erosion rates to tolerable levels.   
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