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MESSAGE OF CHAIRPERSON EDUARDO D. DEL ROSARIO
In living up to its commitment to averting land degradation and boosting
land productivity, the government had carried out key measures, including the
introduction of guidelines for sustainable agriculture and forestry development.
As such, the Housing and Land Use Regulatory Board’s approval of the
“Supplemental Guidelines for Mainstreaming Sustainable Land Management in the
Comprehensive Land Use Plan” would definitely be a boon to government-led
efforts in addressing land degradation woes across the country, as well as further
enhance national food security.
The guidebook is also expected to become an effective tool that local
government units, as well as related agencies, could use in further integrating
sustainable land management into their respective Comprehensive Land Use Plan.
A concerted effort among LGUs and government departments is an important step
in promoting sustainable land management nationwide.
The Department of Human Settlements and Urban Development’s push for
its National Shelter Program through its BALAI (Building Adequate, Livable,
Affordable and Inclusive) Filipino Communities and is likewise slated to streamline
HLURB’s thrusts in promoting tenable land utilization into its policies under the
department’s new mandate.
I encourage relevant government agencies, as well as the private to join
forces with us in achieving our goals, especially in attaining optimum land
utilization without undermining land productivity.
I am optimistic and expect nothing less than the success of the guideline’s
future implementation with regards to adherence to government policies meant to
ensure sustainable land use and long-term food security.

EDUARDO D. DEL ROSARIO
Chairperson
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MESSAGE OF SECRETARY WILLIAM D. DAR
The Department of Agriculture as the mandated agency in ensuring the productivity and
sustainability of the agriculture sector in the country is now on its path of achieving a new
paradigm: “A food-secure Philippines with prosperous Farmers and Fisherfolks”.
In the country’s journey towards Masaganang ANI and Mataas na KITA or prosperous
harvest and high income, it is evident that the achievement of such would be thru the
sustenance of soil health. Soil health is greatly affected by both of the natural occurrences
such as the eroding of the soil as well as human induced practices like the excessive use of
chemical fertilizers which could aggravate the conditions of the soil. Relative to maintaining
the soil health is the challenge on addressing land degradation.
According to the Global Environment Facility, land degradation is one of the world’s most
pressing environmental problems that imposes serious threat to the world’s entire
population through food insecurity, increased food prices, climate change, environmental
hazards, and the loss of biodiversity and ecosystem services. In the Philippines, soil erosion
and nutrient depletion are two primary forms of land degradation that plague the
sustainability and viability of the country’s agriculture and forest sectors. When these
happen, carbon dioxide and nitrous oxide, two types of greenhouse gases, are released into
the atmosphere and contributes to global warming and climate change. In addition,
unsustainable agricultural practices decrease the fertility of the soil that is directly related
to the growing population which means increasing demand for food and other agricultural
products worldwide.
Land degradation has significant consequence to the country’s sustained economic growth.
With half of the country’s population dependent on natural resources for their livelihood
and income, those living below the poverty threshold level—where 60% are comprised of
small farmers and fisherfolks—are the most vulnerable to the effects of land degradation.
The project Implementation of Sustainable Land Management (SLM) Practices to Address
Land Degradation and Mitigate Effects of Drought primarily focuses on the systemic and
institutional levels, strengthening the enabling regulatory, institutional, and financial
framework that would govern efforts to address land degradation in the Philippines. Part
of its objective is the mainstreaming of SLM practices into the policies, plans and programs
of the Department of Agriculture, Department of Interior and Local Government,
Department of Environment and Natural Resources, Housing and Land Use Regulatory
Board, and National Economic and Development Authority, to strengthen the
complementation and collaboration of concerned institutions in addressing land
degradation primarily in vulnerable ecosystems in the country. The creation of the
Supplemental Guidelines for Mainstreaming Sustainable Land Management Practices in the
Comprehensive Land Use Plan (CLUP) is one of the Guidebook produced by the project that
aims to assist predominantly agriculture-based localities in the assessment and monitoring
of their agriculture and agro-forestry ecosystems.
The Department of Agriculture reaffirms its commitment to addressing the challenge on
land degradation and improving the overall socio-economic well-being of small farmers in
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the Philippines. I also want to vouch the Department’s commitment in assisting the HLURB
in whatever technical capacity it can provide in the implementation of the supplemental
guideline.
Lastly, I want to take this opportunity to express my gratitude and congratulations to the
Bureau of Soils and Water Management through its Project Management Office and the
leadership of Dr. Gina P. Nilo as the National Focal Person for successfully spearheading the
implementation of the SLM Project. The BSWM as well as to other government agencies,
private institutions, civil society organizations, state universities and colleges and the local
government units as responsible partners who showed their unwavering commitment in
strengthening and improving the capacities of local government units to respond
effectively to new challenges.

WILLIAM DOLLENTE DAR, Ph.D.
Secretary
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MESSAGE OF COMMISSIONER MELZAR P. GALICIA
Land degradation, which includes soil erosion, soil nutrient depletion and the conversion
of productive agricultural lands into other land uses, is an important issue that Local
Government Units (LGUs) must consider in land resources management. This is one of the
functions that has been devolved to them under Republic Act 7160 or the Local Government
Code of 1991. It is therefore imperative that LGUs should be given support in the area of
sustainable land management (SLM).
In line with this, these supplemental guidelines in mainstreaming SLM in the
Comprehensive Land Use Plan (CLUP) were developed to help in the planning, decisionmaking and policy-formulation of LGUS in addressing land degradation that would lead to
sustainable agricultural and agro-forestry development.
The Housing and Land Use Regulatory Board (HLURB) is very pleased with another
successful collaboration with our various partners in this SLM Project and generously
expresses its gratitude. The HLURB prides itself with being receptive and accommodating
in such worthwhile projects as it has done in the past and will continue to do so in the
future.
The devolution of various services and functions especially the determination of the
optimal or highest and best land use has been a continuing challenge for LGUs. It is hoped
that these guidelines will provide them with the necessary tools and strategies in
responsible and sustainable land resources management and prove valuable in the
fulfillment of their mandate.

Sunnymede IT Center, 1614 Quezon Ave., Brgy. South Triangle, Quezon City
www.hlurb.gov.ph
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Bureau of Soils and Water Management
SRDC Bldg., Elliptical Road corner Visayas Avenue
Diliman, Quezon City

FOREWORD
Land degradation in the Philippines is largely caused by the susceptibility of its soils to
erosion due to the country’s hilly and mountainous terrain. Unregulated agricultural
practices coupled with illegal and often unmitigated conversion of forest lands have made
bare soils highly vulnerable to accelerated erosion and depletion of fertile soils due to
heavy rainfall and consequential water runoff likewise, monocropping, inappropriate use
of fertilizers and chemicals and other unsustainable cropping practices has led to soil
fertility decline in lowlands.
To address and mitigate the problems posed by land degradation and reaffirm the country’s
commitment to the United Nations Convention to Combat Desertification (UNCCD), a Global
Environment Facility (GEF) funded project was implemented through the cooperation and
collaboration of different agencies from the international down to the local level. The
Project Implementation of the Sustainable Land Management (SLM) Practices to Address
Land Degradation and Mitigate Effects of Drought was implemented from 2015 to 2019
through the support of the United Nations Development Programme (UNDP) and execution
of the Department of Agriculture (DA) Bureau of Soils and Water Management (BSWM).
With its primary objective of strengthening the SLM frameworks of the country at the
institutional and systemic levels, the project aims to create an effective enabling
environment at the national level to help promote integrated land management framework.
Another, is to put in place long term capacities and incentives for local communities and
LGUs to uptake SLM practices.
With this, concerned agencies such as the Department of Agriculture (DA), Department of
Environment and Natural Resources (DENR) Forest Management Bureau (FMB),
Department of Agrarian Reform (DAR), Department of Interior and Local Government
(DILG), National Economic and Development Authority (NEDA), Housing and Land Use
Regulatory Board (HLURB), Local Government of the Provinces of Bukidnon and Leyte and
the Municipality of Abuyog and City of Malaybalay actively participated in the framing and
implementation of the project. As a result, an Integrated Land Management Framework and
entry points for mainstreaming were prepared and identified for each agency’s targeted
strategic and/or development plans which will help them effectively guide local
government units in the updating of their own respective development and land use plans,
as most of the functions and responsibilities of managing and protecting agroforestry lands
are already devolved to municipalities and provinces.
To institutionalize and sustain the gains and progress achieved by the project, one of the
tools established during the course of the project implementation is the Supplemental
Guidelines for Mainstreaming SLM in the Comprehensive Land Use Plan (CLUP).
HLURB being the agency mandated to regulate and assist LGUs in the formulation of their
CLUP, the Supplemental Guideline was created to guide agriculture-dependent localities in
the formulation of their own separate and detailed agriculture and agro-forestry
development plans. This guideline will also ensure the integration of the Network of
Protected Areas for Agricultural and Agro-industrial Development (NPAAAD) and Strategic
Agriculture and Fisheries Development Zones (SAFDZ) into the CLUPs. The DA-BSWM, DAATI and DENR-FMB on their part will help in the capacity development and strengthening
of LGUs to effectively partake in the SLM planning and implementation. With the
mainstreaming of SLM into the CLUP, it is also ensured that appropriate interventions are
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in place wherein SLM is integrated in policy and decision-making for the allocation of more
funds for SLM. As such, this will further warrant the productivity of agricultural lands will
be sustained. Therefore, what has been identified in the NPAAAD as agricultural land will
remain agricultural in the succeeding planning cycles. Thus, SLM provides action by which
prime agricultural lands are conserved.
The Supplemental Guidelines contain the context and rationale of mainstreaming SLM in
the CLUP, objectives and scope of mainstreaming SLM in the CLUP, Integrated Land
Management Framework Plan, interface between ILMF and CLUP, and the SLM
Mainstreaming Process following the 12-step process CLUP Process.
At this juncture, we acknowledge the collaborative efforts of the responsible partners –
DENR-FMB, HLURB, DAR, DILG, and Local Governments of Malaybalay City, Bukidnon and
Abuyog, Leyte and the members of the Inter-Agency Technical Working Group of the SLM
Project and members of the Policy Development Group of HLURB for the thorough review
towards the development of the Supplemental Guidelines.
The DA-BSWM along with the rest of the Department of Agriculture eagerly anticipates that,
with the publication and implementation of the guidelines, the activities, projects, and
programs of the concerned agencies, from the national to the local level will be bettercoordinated, more cohesive and complementary, and thereby more effective in addressing
and mitigating the issues of land degradation in the country. All of this, ultimately, for the
betterment of the country and the improvement of the well-being of every Filipino.

GINA P. NILO, Ph.D
Chief, Laboratory Services Division
National Focal Person, SLM Project
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FOREWORD
The HLURB adopted the ridge-to-reef or ecosystem approach in the formulation or
updating of Comprehensive Land Use Plans (CLUP) and Zoning Ordinances (ZO).
The approach is envisioned to enable local government units to effect a rational and
sound utilization of its land resources. Overarching in the land use planning process
and land use regulations are climate change and disaster risk reduction.
Land utilization presents a predicament. We recognize that many land use practices
are indispensable because of the numerous services and benefits derived from it.
On the other hand, if unchecked, the same practices would eventually result to the
degradation of our agricultural and forest lands thereby also affects the services and
benefits it provides.
The Supplemental Guidelines on Mainstreaming Sustainable Land Management
(SLM) in the Comprehensive Land Use Plan will enhance and strengthen the current
agriculture and forest land use planning sector provided under Volume 2 of the
CLUP Guidebooks. The SLM guide will enable the HLURB and the local government
units’ city and municipal agriculture offices to assess, determine and address
current and potential harmful effects of local land use practices. The SLM guide
clearly provided the information or data required, tools and techniques for analysis,
identification and mapping of degraded lands and applicable soil and land resources
conservation strategies and technologies, depending on the local situation and
needs.
Land use planning also entails an analysis of the local economic structure.
Agriculture remains to be a major contributor in local economy and a large number
of city and municipal population are dependent on it for livelihood. The integration
of SLM in agricultural land use planning will pave for a thorough conduct of an indepth analysis of the sector and ensure fund allocation to implement identified
programs and projects.
With the enhanced local technical competence and the support and guidance of the
Department of Agriculture (DA), Department of Environment and Natural
Resources (DENR), Department of Agrarian Reform (DAR) and the Housing and
Land Use Regulatory Board (HLURB), it is envisioned that land degradation will be
abated thereby will result to increased agricultural productivity and an improved
socio-economic state of our farmers and rural communities.
NORA L. DIAZ En.P.
Director, Policy Development Group
Housing and Land Use Regulatory Board
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Executive Summary
Rationale
Land degradation all over the country is very much alarming. The United
Nations’ Food and Agriculture Organization (UNFAO) estimated that
about 13 million hectares of lands in the country suffer from various
forms of degradation thereby affecting about 33 million Filipinos (BSWMLADA, 2013). Moreover, problem soils which require amelioration and
management cover about 22.6 million hectares or 75% of the country’s
total land area. Soil erosion is the most serious form of land degradation
in the country in which about 45% of the arable lands were reported by
the Bureau of Soils and Water Management (BSWM, 2012) as moderately
to severely eroded. Other land degradation problems beleaguering the
country are soil nutrient depletion and widespread conversion of highly
productive agricultural lands to urban uses.
Extensive and serious land degradation threatens agricultural
productivity and environmental stability thereby significantly hindering
the attainment of the country’s goal of food self-sufficiency and food
security. Henceforth, there is an urgent need for the wide adoption and
institutionalization of sustainable land resources management at the
national and local levels. Apparently, the efforts in addressing the
alarming extent and magnitude of land degradation must be intensified
particularly on the ground.
The Local Government Units (LGUs) are strategically and well-situated
agents on the ground for the adoption and implementation of sustainable
land management (SLM). An enabling mechanism to institutionalize SLM
in LGUs’ governance system starts with its mainstreaming in
Comprehensive Land Use Plan (CLUP), then Comprehensive
Development Plan (CDP), and in Local Development Investment Plan
(LDIP). Such move will systematically integrate SLM concerns in local
policy and decision-making. A harmonized and intensified action among
concerned national government agencies such as DA, DENR, DAR and the
LGUs is viewed as a significant move to minimize land degradation and
push for sustainable land management.
Sustainable land management refers to the use and management of the
land to meet changing human needs (agriculture, forestry, conservation),
while ensuring long term socio‐economic and ecological functions of the
land. SLM is a means to reduce or arrest land degradation and improve
productivity.
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Concept of Mainstreaming
Mainstreaming is the process of integrating SLM concerns in the policy,
decision-making and planning of LGUs for local sustainable agriculture
and agro-forestry development. It is through mainstreaming that the
concerns on land degradation and the measures to reduce, if not fully
resolve them, become an inherent part of local development policy and
planning process. By integrating SLM in the CLUP of agriculturedependent municipalities and cities, LGU support to agriculture
development is enhanced and ensured.
Purpose of the Mainstreaming Guidelines
The purpose of the Supplemental Guidelines for mainstreaming SLM in
the CLUP is to provide LGUs simplified instructions and procedures which
they can easily comprehend and apply in making land resources
management an integral part of their policy and planning processes. The
supplemental guidelines provide a condensed procedure and covers only
CLUP and not CDP.
Interface Between the ILMF Planning Process and the Supplemental
Guidelines
SLM mainstreaming is greatly facilitated for LGUs with inadequate
database if they have already prepared their Integrated Land
Management Framework Plan (ILMFP). The detailed process and
procedures for preparing the ILMFP are provided in a separate report.
The ILMF planning process would guide the LGUs in compiling, analyzing
and synthesizing the data needed for SLM mainstreaming.
A summary of the ILMF plan preparation process is provided in this
Supplemental Guidelines to give its users an overview and show its
interface with the mainstreaming guidelines. LGUs with robust
agriculture and agroforestry database can proceed to the application of
the Supplemental Guidelines without necessarily preparing an ILMF plan
because the ILMF planning process is already interwoven with the HLURB
12-step planning process adopted in mainstreaming SLM. Therefore,
when an LGU planner applies the mainstreaming guidelines, the
components and data/information contained in the ILMF plan are
automatically integrated.
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Users of the SLM Mainstreaming Guidelines
This Supplemental Guidelines for Mainstreaming SLM into CLUP provides
the simplified processes and procedures for mainstreaming SLM in the
CLUP. The guidelines are primarily intended for the use of the staff of the
City/Municipal Agriculture Office (CAO/MAO) in collaboration with the
City/Municipal Planning and Development Office (CPDO/MPDO) and the
City/Municipal Environment and Natural Resources Office
(CENRO/MENRO).
The Housing and Land Use Regulatory Board’s (HLURB) planning staff at
the central and regional offices who are assisting LGUs prepare their
CLUP as well as the BSWM staff assisting LGUs prepare their Integrated
Land Management Framework and Sustainable Land Management
(ILMF/SLM) plan will also benefit from the use of the mainstreaming
guidelines.
Structure of the Mainstreaming Guidelines
The simplified guidelines for mainstreaming SLM in the CLUP are
structured in the following ways and logical sequence:
•

Entry Points in the CLUP Planning Process and Plan Chapters.
The entry points for mainstreaming SLM concerns are the steps in
CLUP planning process and the main chapters in the CLUP.

•

SLM concerns to mainstream and Data inputs needed and
sources. The specific SLM concerns or inputs to be mainstreamed
in every CLUP planning step and plan chapter are defined. The
data needed for SLM analysis and their sources are identified.

•

How to Mainstream. This part describes the methods for
analyzing data and the mainstreaming of results and findings in
the CLUP planning step and plan chapter. It describes the tools
and techniques in analyzing data and the results and findings of
the analyses that should be mainstreamed.

•

Outputs of mainstreaming process for the particular CLUP
Planning Step and Plan chapter. This portion describes the final
outputs of mainstreaming SLM in each of the 12-step CLUP
planning process. These outputs are the products of the analysis
of data and they are presented in final form that will be
mainstreamed in the CLUP.
xxiv
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Mainstreaming SLM Concerns in the CLUP Planning Process and
Main Chapters
The CLUP planning process and corresponding main chapters with which
the SLM concerns are juxtaposed are briefly described below.
➢ Vision setting – include SLM in the Vision statement and
institutionalizing SLM in the policies and plans of CLUP.
➢ Situation analysis – include land resources profile, farmers’
population, socioeconomic profile, analysis of issues and
problems on land degradation and gaps on SLM actions.
➢ Goals and objectives setting – include goals, objectives, targets
and success indicators on SLM and LGU capacity strengthening on
SLM planning and implementation including techno-demo farms’
establishment.
➢ Desired development thrusts and spatial strategies – include
agriculture and agro-industry as development thrusts, analyze
crop suitability of lowland and upland agricultural lands and
mapping and protection of prime agricultural lands, agriculture
natural heritage areas, agro-biodiversity areas, and protected
forest lands.
➢ Land Use Plan – include maps of productive agriculture lands,
prime agriculture lands, marginal lands or seriously degraded
lands, and highly constrained agriculture lands due to climate
change impacts and natural disasters. Proposed location and
extent of productive agriculture lands for development and
protected agriculture and forest lands for protection are mapped.
➢ Zoning ordinance – include prime agricultural lands, agriculture
natural heritage and agro-biodiversity areas, and protected forest
lands in the city/municipal zoning ordinance
➢ CLUP implementation - include implementation of SLM
programs and projects and zoning of prime agriculture lands,
agriculture natural heritage, and agro-biodiversity, and protected
forest areas to sustain agriculture and agroforestry development.
➢ Monitoring and evaluation - Monitor and evaluate performance
of SLM programs and projects and enforcement of zoning using
customized indicators
xxv
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Pilot Testing of Guidelines and Main Findings
The Supplemental mainstreaming guidelines formulated were pilot
tested in the two LGUs, namely: Abuyog municipality in Leyte and
Malaybalay city in Bukidnon, which are the partner LGUs under the UNDP
SLM Project. Pilot testing determined the practicability and
operationability of the mainstreaming guidelines. Revisions to the
guidelines were made after pilot testing to refine further the guidelines.
In the conduct of SLM mainstreaming in their CLUPs, planners from both
LGUs shared the same following weaknesses and difficulties:
1. Assessing and mapping land degradation types; they required
technical inputs from BSWM;
2. Assessing and mapping suitability of agricultural lands to various
crops; they required technical inputs from BSWM;
3. Establishing ENRA-ARA accounts; they required technical
assistance from resource economic experts;
4. Formulating and mapping spatial strategy for agriculture and
agroindustry development and infrastructure support facilities;
and
5. Formulating SLM programs and projects including infrastructure
support facilities and estimating funds required.
Incentives for Implementation of Supplemental Guidelines
To facilitate adoption of the mainstreaming guidelines, incentives and
investments are needed aside from policy issuances from HLURB and
DILG for compliance of agriculture-based LGUs. The LGUs would need
maps and statistical information on land degradation and crop suitability
from BSWM. LGU staff from CAO/MAO, CPDO/MPDO and CENRO/MENRO
would also need hands-on training in the preparation of their Agriculture
Resource Accounting (ARA) or other agricultural resource profiling by the
DA, HLURB and other technical experts. The establishment of SLM technodemo farms in selected LGUs also serve as an incentive in adopting SLM
measures on the ground.
Realization of the technical assistance from DA-BSWM and DENR-FMB
would warrant the inclusion of funds for SLM in their regular budget.
Agriculture-based LGUs also need to be prioritized for technical
assistance and extension of support for SLM planning and program
implementation.
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1
INTRODUCTION
1.0 Background
Land degradation1 in the Philippines was reported by the United Nations
Food and Agriculture Organization (UNFAO)2 to be widespread affecting
about 13 million hectares of lands and causing socioeconomic suffering to
about 33 million people engaged in agriculture and agroforestry. Other
significant findings on land degradation by the Bureau of Soils and Water
Management (BSWM) under the Department of Agriculture (DA) and
other national government agencies are as follows:
1. Problem soils are estimated to comprise about 22.6 million
hectares or 75% of the country’s total land area;
2. 45% of the arable lands are estimated to be moderate to severely
eroded;
3. About 5.2 M ha are estimated to be severely eroded while 8.5 M ha
are moderately eroded resulting in 30‐50% reduction in soil
productivity and water retention capacity;
4. Nutrient depletion is also widespread as depicted in the maps
produced by BSWM although statistical data nationwide have not
yet been compiled and generated;
5. Drought and El Nino affected areas include about 300,000 hectares
of lands planted to rice and about 600,000 hectares planted to
corn;

1

Land Degradation – a temporary or permanent decline in the productive capacity of the land
(UN/FAO definition); reduction or loss in arid, semi‐arid, and dry sub‐humid areas of the biological
or economic productivity and complexity of rainfed cropland, irrigated cropland, or range, pasture,
forest and woodlands resulting from land use or from a process or combination of processes,
including processes arising from human activities and habitation pattern, such as: (i) soil erosion
caused by wind and/or water; (ii) deterioration of the physical, chemical and biological or economic
properties of soil; and (iii) long term loss of natural vegetation (UNCCD definition).
2

BSWM. 2013. Land Degradation in the Philippines. LADA Project. UNFAO. 171 pages.
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6. About only 30% of original forest cover remained in 2003 due to
logging and tree-cutting based on National Mapping and Resource
Information Authority (NAMRIA) estimate;
7. Land conversion continues to affect the productive capacity of
agriculture and forest lands:
a. The total area of agricultural lands approved for
conversion from 1988 to 2016 was 97,592.5 hectares (DAR
report) while the rate of approved conversion from 1988
to 2016 was 3,365.26 ha/year. (Padao report, 2017).
b. about 94,000 hectares of forest lands were converted to
agriculture from 2003-2010; and
8. Rice lands were assessed to be highly vulnerable to climate change
and natural disasters.
The foregoing worsening land degradation calls for an urgent need to
widely adopt and institutionalize Sustainable Land Management (SLM) at
the national and local levels. It is imperative for the concerned national
government agencies to immediately intensify its efforts in addressing the
alarming extent and magnitude of land degradation to be ensured of
meeting its food self-sufficiency and food security goals which can only be
realized through sustainable agriculture development.
The Local Government Units (LGUs) are well-positioned agents on the
ground for SLM adoption and implementation of actions. However,
enabling mechanisms are warranted to institutionalize SLM in LGUs. One
strategic mechanism is the mainstreaming of SLM in the LGUs’
Comprehensive Land Use Plan (CLUP), then the Comprehensive
Development Plan (CDP) and the Local Development Investment Plan
(LDIP). Active involvement of LGUs through their City/Municipal
Agriculture Office (C/MAO), City/Municipal Environment and Natural
Resources Office (C/MENRO), and City/Municipal Planning and
Development Office (C/MPDO) will catalyze the realization in the
implementation of SLM on the ground.

1.2 Policy Context
As mandated under Republic Act 7160 – The Local Government Code of
the Philippines 1991, the DA and Department of Environment and Natural
Resources (DENR) devolved some of their land resources management
functions to LGUs. On the other hand, the Department of Agrarian Reform
(DAR) created their Provincial Agriculture Resource Office (PARO) and
Municipal Agriculture Resource Office (MARO) to reach out to agrarian
reform farmers.
The DA’s City and Municipal Agriculture Offices (CAOs/MAOs) were
transferred to the LGUs for better extension services. The SLM-related
2
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devolved functions on agriculture include extension and on-site research
for agriculture, fishery, livestock and poultry, soil and water use
conservation, irrigation systems and mangrove conservation. On the other
hand, the SLM-related devolved functions of the DENR include
community-based forestry projects, management, and control of
communal forest and establishment of green parks and green belts. Thus,
the LGUs are given important responsibility in the implementation of SLM
programs on the ground.
The Agriculture and Fisheries Modernization Act (AFMA) or RA 8435 that
was passed in 1997 has, among its other provisions, strengthen the
government’s support through the DA in conserving soil and water and in
protecting prime agricultural lands. The law mandated all the LGUs to
incorporate the Strategic Agriculture and Fisheries Development Zones
(SAFDZs) in their land use and zoning ordinance. The law also established
the Network of Protected Areas for Agricultural and Agro-industrial
Development (NPAAAD) that should be integrated in national and local
development plans for protection against conversion into other nonagriculture uses.
The NPAAAD further affirms the urgent need to protect prime agricultural
lands (irrigated and irrigable lands with funding commitment) from being
converted to non-agriculture uses as embodied in the Comprehensive
Agrarian Reform Law (CARL) or RA 6657 to ensure long-term food selfsufficiency and food security in the country particularly on rice.
In the international scene, the Philippine Government is a signatory to the
United Nations Convention to Combat Desertification (UNCCD). Originally,
the Convention focused on drylands which have limited freshwater
supplies where rainfall is erratic over the years and decades leading to
drought. The Philippines then proposed that countries severely affected by
drought due to climate change and the increasing recurrence of El Nino be
included in the convention. The UNCCD acceded to the proposal to include
tropical countries particularly the Southeast Asian Nations (ASEAN). On
February 10, 2000, the Philippine Senate and the House of Representatives
jointly ratified the UNCCD and final accession came to full force on May 10,
2000.
The DA through the BSWM prepared in January 2010 the Updated National
Action Plan to Combat Desertification, Land Degradation and Drought
(DLDD): 2010-2020 to implement the goals, strategies, and programs of
the country on SLM to fulfill its commitment to the UNCCD.
As an active Party to the UNCCD, the Philippines participated in the
UNCCD-Global Mechanism’s Land Degradation Neutrality Target Setting
Program (LDN-TSP) in support of the achievement of Sustainable
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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Development Goal Target 15.3. LDN TSP aims to enable interested country
Parties to define national LDN baselines and to identify voluntary targets
and associated measures to achieve LDN by 2030. The results of the LDN
efforts would provide the baseline information as well as program targets
for SLM that would be integrated into the national land-use planning
system. According to the UNCCD, “at the heart of the Land Degradation
Neutrality strategy are Sustainable Land Management practices that help
close yield gaps and enhance the resilience of land resources and
communities that directly depend on them while avoiding further
degradation. Land degradation neutrality is on top of the agenda of
UNCCD. As a matter of fact, the 2018-2030 Strategic Framework gives
much emphasis on LDN.
One of the target outcomes in Land Quality Management under the
Philippine Development Plan (PDP): 2017-2022 is the adoption of
Sustainable land management as a means to arrest land degradation and
improve productivity.

4
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2
CONTEXT AND RATIONALE OF MAINSTREAMING
SLM IN THE CLUP
2.1 Gaps and Barriers
Land degradation problems are not properly and fully being addressed on
the ground due to the fact that many small farmers are not well-informed
and do not have access to most of the SLM technologies and practices that
are prescribed and packaged by concerned national agencies such as
BSWM for agricultural lands and FMB for agro-forestry lands. Likewise,
many of the small farmers are also not aware and do not fully recognize
some of the “silent and hardly visible” types of land degradation such as
sheet erosion, nutrient depletion, acidification or salinization, especially if
they do not have access to soils laboratory or knowledgeable soil field
technicians. They usually attribute declining production to poor soil
fertility and often overlook the impacts of soil erosion on yield and
production.
Furthermore, many of the C/MAOs which are given the responsibility to
assist small farmers with their production needs may not be updated on
SLM technologies and practices since they are very much preoccupied with
their day to day assignments and extension work. Thus, many of the MAOs
and also MENROs are most likely not able to keep themselves abreast of
the latest developments and innovations on addressing land degradation
causes and impacts. The lack of capability among MAO and MENRO
technical staff on SLM is a constraining factor that has to be overcome in
the arena of local agriculture land resources management.
Two critical gaps were identified in systematically and scientifically
solving different types and combinations of land degradation problems.
First is the need for the LGUs of agriculture-dependent municipalities and
cities to recognize through scientific evaluation or studies the land
degradation problems besetting their small farmers. Hence, LGUs through
their MAOs and MENROs should be able to diagnose, applying scientific
methods, the land degradation causes and impacts in their localities to
enable them to confidently craft an integrated land management
framework plan or simply an SLM plan. This plan will lay down the
foundation for investing in effective ways and means of solving various
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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types of land degradation problems. Second is the lack of pilot
demonstration sites on sustainable farming practices and technologies
adapted to specific local conditions considering the peculiarities on
physical, biological, economic and social factors, which small farmers can
actually learn from and adopt. The BSWM has techno-demo farms on SLM
but these are established in very few selected sites only; thus, making these
demonstration farms not easily accessible to other farmers.

2.2 Need for Mainstreaming
Mainstreaming is interpreted in this study as an approach to ensure that
SLM concerns are integrated into the local development planning and
decision-making processes of agriculture-based cities and municipalities.
Through mainstreaming, the LGU realizes the importance of SLM and the
need to institutionalize and provide regular investments to improve this
practice. Moreover, the proposed policies, strategies and programs and
projects on SLM are institutionalized in the planning and governance
system of the LGUs through mainstreaming in their CLUPs.
CLUP is the long-term spatial development plan (usually covering 9 yearperiod) that strategically lays down the various land use allocations to
support the sustainable development of a locality (city or municipality). It
serves to guide zoning which sets out the physical development guidelines
and controls, including designation of priority and critical development,
protection, production, settlement and institutional areas inside the LGU
boundary. On the other hand, CDP covers sectoral development policies,
strategies, programs and projects with a time horizon of 3 to 6 years. The
development sectors covered are social, economic, physical,
environmental, institutional. The plan is the basis for setting up the Local
Executive-Legislative Agenda and the Local Development Investment
Program (LDIP). However, this study will only cover the mainstreaming of
SLM in the CLUP. Future similar study or project may cover the
mainstreaming of SLM in the CDP.

6
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Mainstreaming of SLM in the CLUP of LGUs is expected to produce the
following outcomes:

•
•
•

•
•

SLM best practices and technology packages are automatically
integrated and become part of the CLUP’s prescription for
sustainable agriculture and agroforestry development.
SLM systematically receives funding allocation from the LGUs and
national government agencies with a mandate on localizing SLM.
Agriculture technicians and extension workers from LGUs are
equipped with planning tools and technical knowledge and skills
for the dissemination of SLM technologies at the municipal/city
level.
Selection of SLM measures is based on a scientific assessment that
rationalizes local decision making and program investment.
Land limitations and potentials for food production are fully
accounted for in the allocation of different agriculture land uses.

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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3
OBJECTIVES AND SCOPE OF MAINSTREAMING SLM
IN THE CLUP
3.1 Objectives
With land degradation assessment and proposed SLM measures
integrated, the CLUP is able to produce a considerably environmentally
sound and sustainable development design for agriculture and
agroforestry land use and development. The mainstreaming process,
therefore, rationalizes the necessary adjustments and corrections in the
spatial and agriculture development plans at the municipal/city level.
The specific objectives of mainstreaming SLM in the CLUP are:
• To determine the impacts of land degradation and climate change
on agricultural production and on the socio-economic welfare of
farming communities;
• To address in a comprehensive and strategic manner, the issues
and problems on land degradation;
• To rationalize and institutionalize SLM in the CLUP of LGUs.
• To justify and provide budget support needed for sustainable land
management by the LGUs.
At the local level, the integration of SLM practices and package of
technologies into the LGUs’ land use and agricultural and agroforestry
sector development plans will address in a comprehensive manner,
the issues and problems on land degradation. It is most prudent and
strategic to mainstream SLM in the LGUs’ CLUPs where the use and
allocation of land resources in space and time are rationalized and
carried out at the local level. Part of SLM guidelines is the formulation
of decision protocols on conflicting and competing land uses in
accordance with existing laws and regulations.

3.2 Scope of mainstreaming
Agriculture-dependent LGUs usually do not have a separate agriculture
development plan unlike many of those LGUs with substantial forest land
that have prepared Forest Land Use Plan (FLUP). Guidelines for FLUP
preparation were prepared by DENR-FMB while the integration of the
8
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FLUP or the forest ecosystem into the CLUP was prepared by HLURB in
collaboration with DENR-FMB. Those LGUs with proclaimed biodiversity
areas are advised to follow the guidelines for mainstreaming Biodiversity
in CLUPs prepared by the HLURB in partnership with Biodiversity
Management Bureau (BMB).
Agriculture development is contained under CLUP’s Agriculture Subsector
and the CDP’s Economic Development Sector but these sectors are lacking
in conservation aspects. CLUP includes agriculture and forest land uses but
in a broader context. The plan lacks information on land degradation and
the ways of mitigating this. Agriculture-dependent cities and
municipalities need a separate spatial development plan addressing land
degradation which significantly affects land productivity and agriculture
production. In view of this, the process and contents of preparing an
Integrated Land Management Framework Plan (ILMFP) were formulated
for the use of agri-dependent LGUs to plan for their sustainable
development of agriculture and agroforestry at the city/municipal level.
The ILMF plan preparation process and guidelines are provided in a
separate report and summarized in this document. The findings in the
ILMFP are mainstreamed in the CLUP to firm-up the spatial strategy and
land use for sustainable agriculture development in the locality. The
design of the SLM Mainstreaming Guidelines had already integrated the
ILMFP planning process and outputs. Thus, there is no longer a need for
LGUs with robust data base on agriculture and agroforestry to prepare an
ILMF plan. They can immediately proceed to SLM mainstreaming
following the Supplemental guidelines since the data inputs and
information warranted for mainstreaming are already available in their
data base.
Mainstreaming is the process of integrating SLM concerns in the policy,
decision-making, and planning of LGUs for local sustainable agriculture
and agroforestry development. Mainstreaming operationally means
extracting, summarizing and synthesizing the highlights of the assessment
findings and proposed measures on SLM from the ILMF plan and weaving
them in the appropriate sections of the local development plans of LGUs,
in this case, the CLUP. Through mainstreaming, the concerns on land
degradation and the measures to reduce, if not resolve them, become an
inherent part of local development policy and planning process. Since the
assessment of land degradation is based on scientific groundings, the
preparation of ILMF/SLM plan and the selection of adaptive farming
practices and technology by the LGUs will have a solid and reliable
foundation. However, the absence of the ILMFP/SLM will not affect/hinder
the preparation and approval of the CLUP

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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3.3 LGUs covered by mainstreaming guidelines
Mainstreaming of SLM is only applicable to those LGUs which local
economy is highly dependent on agriculture and which predominant land
use is agriculture and/or agro-forestry. Areas planted with high-value
crops and tree plantations in commercial quantities contribute
substantially to the local economy. LGUs in which agriculture remains to
be the major source of employment to the residents would also warrant
ILMF/SLM planning and program implementation. These LGUs include
some cities with substantial agricultural lands. However, it is typical for
most rural municipalities to be agriculture-based.
Agriculture-based LGUs will be required to prepare their framework plan
on Integrated Land Management (ILM) to guide the sustainable agriculture
development in the locality’s agriculture production areas. The ILMF
planning process and contents are briefly described in this report and fully
expounded in a separate report.
The ILMF elements such as land degradation assessment results, SLM
measures and agrotechnology, investment requirements, and
performance M&E are mainstreamed in the CLUP to produce an agroconservation-oriented CLUP.

3.4 What this guideline is and what it is not
First, this publication is on supplemental guidelines for mainstreaming; it
is not a manual of procedures with very elaborate steps on mainstreaming
process. Second, the guidelines prepared are for CLUP mainstreaming.
The key contents of the ILMF Plan which are integrated into supplemental
guidelines for CLUP mainstreaming include the following:
• results and findings on the assessment of land degradation
including the impacts of climate change on agricultural
production;
• proposed SLM measures including programs and projects suitable
and adaptive to local conditions;
• institutional capacity assessment of LGU MAO, CAO, MENRO,
CENRO, MPDO And CPDO on SLM and proposed capacity building
programs and projects;
• proposed SLM investment plan; and
• M&E system for SLM program and project performance.
These ILMFP contents are part of the mainstreaming guidelines for CLUP.
These are integrated in appropriate chapters and sections of the LGU’s
CLUP.

10
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3.5 Main purpose, intended users and implementors of the
mainstreaming guidelines
The purpose of the Supplemental Guidelines for mainstreaming SLM in the
CLUP is to provide LGUs with simplified procedures which they can easily
understand and apply in making land resources management an integral
part of their policy and planning processes. The guidelines and procedures
are focused on the imperatives of SLM that should be part of the CLUP.
The mainstreaming guidelines are primarily intended for the use of the
staff of the MAO/CAO in collaboration with the MPDO/CPDO and the
MENRO/CENRO. The HLURB planning staff at the central and regional
offices who are assisting LGUs prepare their CLUP and/or are tasked to
review them will benefit from the use of the guidelines. The BSWM staff
helping LGUs craft their ILMF/SLM framework plan are also the target
users of the mainstreaming guidelines. The extension workers of DA
Regional Offices, Agriculture Training Institute (ATI), and the Provincial
PAO which are developing and disseminating SLM agrotechnology will find
the guidelines useful. Other organizations such as NGOs, academe and
consulting groups or companies which are assisting LGUs prepare their
CLUPs can also benefit from the use of the guidelines.
Specifically, the mainstreaming guidelines are intended for the users to:
• appreciate and easily understand land degradation types, causes
and impacts, and SLM practices and technologies to reduce or
resolve issues and problems on land degradation;
• know the information and data inputs needed and the methods of
analyzing data for spatial and land use planning in relation to
sustainable agriculture and agroforestry development;
• enhance the agriculture conservation component of the CLUP by
systematically integrating SLM concerns following the guidelines
and procedures provided.
The basic operational concern in the adoption and implementation of the
ILMF and SLM tools is: who will implement the SLM mainstreaming since
this is an additional regular task that CAO/MAO cannot do alone because
it lacks planning capability while the CPDO/MPDO and CENRO/MENRO
lack agriculture extension work capability? It is recommended that an
inter-office Working Group headed by the Local Administrator and
composed of CAO/MAO, CPDO/MPDO, CENRO/MENRO, and other offices
should be formed and commissioned for SLM planning and program
implementation. The inter-office collaboration in ILMF planning and SLM
mainstreaming in CLUP was successfully demonstrated during the piloting
of the ILMF and SLM guidelines in Malaybalay City and Abuyog
Municipality.
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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The suggested functions and responsibilities of each office in their
collaborative work on SLM mainstreaming are as follows:
1. CAO/MAO – provide information and inputs on agricultural land
degradation and land conversion, crop suitability and SLM
measures and agro-technology appropriate to specific areas in the
locality with technical assistance from BSWM, Agriculture Training
Institute (ATI) and DA-Regional Field Unit (RFU).
2. CPDO/MPDO – assist the CAO/MAO in mainstreaming findings in
SLM assessment and investment programs in the CLUP; zoning of
protected agricultural and forestry lands and in GIS mapping and
database development for ILMF and SLM with technical assistance
from BSWM.
3. CENRO/MENRO – provide information and inputs on the exposure
of agriculture and the potential impacts of natural hazards
(typhoon, flood, and drought) on agricultural production; and
agroforestry and forestry issues and SLM measures including
investment programs for mainstreaming in the CLUP with
technical assistance from DENR-FMB or DENR-PENRO/MENRO.

3.6 Incentives and investments for local adoption of
Supplemental Guidelines
Official adoption of the supplemental guidelines for mainstreaming SLM
into the CLUP by the LGUs would require the publication of the tool and
issuance of policy directives by the HLURB and DILG. Moreover, the DILG
should require agriculture-based LGUs to adopt SLM/ILMF planning and
establishment of SLM techno-demonstration farms in support of the
sustainable agriculture development strategy of the government which
goal is to attain food self-sufficiency and food security.
Preparation by LGUs of the ILMF/SLM plan and mainstreaming guidelines
would require technical assistance from the DA-BSWM, HLURB, DENRFMB and DAR-MARO. Without the following technical support, it would be
difficult for the agriculture-based LGUs to integrate SLM in their planning
and implementation of programs:
1. Data and maps on land degradation and land conversion from
BSWM, FMB and DAR-MARO;
2. Data and maps on the impacts of natural hazards and climate
change on agriculture from Climate and Disaster Risk Assessment
of the LGU;
3. Data and maps on crop suitability assessment for lowland and
upland agriculture including agroforestry from BSWM;
4. Data and maps on agroforestry areas from FMB; and
5. SLM performance monitoring and evaluation indicators and
methods for measurements from BSWM and FMB;
12
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For the long-term sustainability of SLM mainstreaming, the LGU’s
CAO/MAO, CENRO/MENRO and CPDO/MPDO should jointly undertake the
following hands-on training to be provided by BSWM, ATI, FMB and
HLURB:
1. ILMF planning
2. SLM mainstreaming in CLUP
3. ENRA-ARA
4. Land degradation assessment and mapping
5. Land suitability assessment and mapping
6. CCA/DRRM assessment and mapping
7. Establishment of SLM techno-demo farms
8. M&E for SLM
Providing technical assistance to LGUs warrants that national agencies
such as BSWM, HLURB, FMB, ATI and others allot funds in their regular
budget for SLM program which includes the preparation of assessment
studies and maps and the establishments of SLM techno-demo farms in
both lowland and upland agriculture areas.
The extension of technical assistance to LGUs in the form of providing data
and maps and demonstrating SLM agro-technologies would serve as the
incentives and investments needed to facilitate adoption by the LGUs.
Another form of incentive is the provision of loans to farmers by the DA
through public banks in the adoption of SLM farming technologies.
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4
INTEGRATED LAND MANAGEMENT FRAMEWORK
PLAN
4.1 ILMF Planning Process
The process and contents of the ILMF plan discussed below are already
integrated into the guidelines for mainstreaming SLM in the CLUP
(Chapter 6.0) with case examples using the results obtained from the
application of the mainstreaming tool in Malaybalay City. Malaybalay
City’s economy is driven by agriculture and its inter-office planning team
was successful in applying the mainstreaming guidelines in preparing its
SLM-oriented CLUP. There is also a separate report on ILMF plan for the
pilot LGU Malaybalay City following the ILMF planning process discussed
herein. The summary of Malaybalay City’s ILMF plan is fully integrated into
the SLM mainstreaming guidelines as case examples.
Major Steps in the Preparation of Integrated Land Management
Framework Plan
The major steps in the preparation of the Integrated Land Management
Framework Plan (ILMFP) at the city and municipal levels are presented in
Figure 4.1 and briefly described below.

14
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Figure 4.1 Integrated land Management Framework Planning
Process
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

15

Supplemental Guidelines for Mainstreaming SLM in the CLUP

4.2 Brief Description of ILMF Planning Process
STEP 1:
SETTING THE OBJECTIVES, SCOPE, AND LIMITATIONS OF
LAND RESOURCES MANAGEMENT PLAN
The main objectives of ILMF/SLM are to guide LGUs in managing their land
resources for sustainable agriculture and agroforestry development and
resiliency to climate change; and to reduce poverty among small marginal
and small farmers through better yield, production, and increase in
income.
The focus of ILMF/SLM is on the agriculture sector including lowland and
upland agriculture and agroforestry. The ILMF plan is limited to the
municipal and city agricultural land resources management.

STEP 2:
ASSESSING THE STATUS OF LAND RESOURCES’ USE
The state of land resources within an LGU’s administrative boundary is
assessed in terms of the following parameters:
• Agricultural lands’ physical and economic profile: Agro-edaphic
and agro-climatic factors (soils; topography/slope; fertility;
rainfall; temperature) and economic profile (employment and
income contribution to the local economy). These data and
information can be sourced from the LGU’s CLUP and from national
government agencies such as the DA, BSWM, DENR, and PAG-ASA.
Spatial data/information are available from NAMRIA, BSWM, FMB
DOST Project NOAH and other studies covering the LGUs.
• Percent agriculture contribution to the revenues of the LGU;
number of farming families; farmers’ poverty incidence; farmer
annual average income; etc.
• Agricultural land uses (annual and perennial crops, poultry and
livestock, inland fisheries, grazing lands, other agricultural land
uses – irrigation, SWIP, etc.). These data are usually provided in the
LGU’s CLUP and CDP.
• Land degradation types, their causes and effects are assessed and
mapped. Some data/information are usually available in the CLUP
and CDP reports of LGUs. The land degradation types, their causes
and effects are compiled and analyzed from various sources
including the BSWM, FMB and DA’s Regional Offices. In the absence
of readily available data, the LGU must seek technical assistance
from BSWM in land degradation assessment and mapping of their
locality’s agricultural and agroforestry lands being cultivated.
16
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•

•

•

Adopt the landscape approach in integrated agricultural planning.
Land degradation is evaluated from the landscape continuum
perspective starting from the watershed down to the lowland and
coastal areas to capture the dynamics of sediment and water flow.
This planning approach elicits a string of measures from the
landscape perspective from upstream to the downstream mix of
SLM interventions.
Agricultural land resources accounting and valuation. Through this
method of assessment, the physical stock and economic value of
the natural endowment of a locality in terms of agricultural and
agroforest land resources is known. Thus, the means to properly
develop, utilize and manage the locality’s land resources’ wealth
can appropriately be planned to improve their contribution to the
local economy and the welfare of the farmers. Data and
information on agricultural areas cultivated, cropping intensity,
yield and production needed for physical accounting can be
collected from CLUP and CDP or can be generated through
workshops, KIIs and FGDs with farmers’ organizations. Economic
data such as farmgate and market prices of commodities,
production inputs and labor can be obtained from DA, NFA, BAS,
DTI and through KIIs and FGDs with farmers’ organizations.
Given the state of land resources in the locality and their present
uses, conservation needs and development opportunities, the
gaps, issues and challenges to attain sustainable agriculture
development can be examined more thoroughly.

STEP 3:
DEFINING LAND RESOURCES MANAGEMENT ISSUES AND CHALLENGES
•

•

Existing efforts being undertaken by the farmers themselves; the
LGU (CAOs/MAOs) to help the farmers; and direct technical
assistance by NGAs in addressing land degradation problems and
challenges in the localities are determined and inventoried.
Data/information can be derived from the PAO, CAO/MAO and
NGAs such as DA, BSWM, DENR, FMB, DAR which are providing
technical and funding support given to the LGU and/or directly to
farmers.
From the results of the assessment, the gaps and constraints in
addressing land degradation (soil erosion, soil pollution, fertility
depletion, soil acidification, prime agricultural land conversion
and forest land conversion, etc.) are determined for appropriate
actions by concerned institutions. Analysis can be aided by getting
feedback from small farmers through KIIs, FGDs and workshops.
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•

•

•

•

Existing crops planted in the agricultural areas of the municipality
are matched with the crop suitability assessment of these areas to
determine potential yield, production and income versus the
present situation. Crop suitability data and maps are available
from the BSWM while data/information on existing crops planted
in the area can be obtained from the CLUP/CDP, agriculture
development programs, projects and activities and can also be
generated through rapid field survey and mapping.
Data on the extent and locations of agricultural lands in general
and prime lands, in particular, are collected from DAR-MARO,
HLURB or BSWM. The annual rate of conversion of agricultural
lands in general and prime lands, in particular, are estimated from
historical data collected from MARO, CAO/MAO, BSWM or HLURB.
Future scenarios are projected if the rate of land conversion
further continues in the immediate and distant future. The impacts
of land conversion on food self-sufficiency of the locality are
assessed and the measures to regulate and improve current
production of remaining lands are determined.
Potential impacts of climate change and natural disasters on
agricultural production (rice and other selected major crops
grown in the locality) are evaluated using the CDRA method which
procedures are provided in the HLURB Supplemental Guidelines
for Mainstreaming DRR/CCA in the CLUP or by using the Climate
Change Vulnerability Index method (CCVAI) and Hazard Exposure
Assessment method (HEA) provided in the Annex of this report.
Location of agricultural areas and crops planted therein which are
highly vulnerable and highly exposed to disaster are identified and
mapped. Agricultural areas highly exposed to flood, drought and
sea level rise and also those areas which are climate risk-free or
less vulnerable are mapped. Climate change adaptation and
disaster risk reduction measures are proposed for the high risk
and vulnerable areas while agricultural development expansion is
proposed in relatively climate risk-free areas.

STEP 4:
PREPARING LAND RESOURCES DEVELOPMENT AND MANAGEMENT PLAN
•

18

The ILMF plan preparation uses a matrix template which tabulates
and defines the following parameters for planning:
- Issues and challenges based on assessment findings;
- Development objectives to address issues and challenges,
as well as gaps and constraints;
- Strategies and measures to address specific land
degradation problems;
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-

Programs and projects (short-term, medium-term and
long-term) corresponding to the measures identified;
Priority programs and projects;
Indicators (Objectively verifiable indicators of success/
performance);
Implementing Institutions (Lead + cooperating
institutions); and
Resources Required and Possible sources (investment
requirements).

The land resources development and management plan should support
the following critical actions and interventions for sustainable agriculture
and agroforestry:
• Implementation of the SLM programs and SAFDZ
• Organizational structures and coordination mechanisms
• Institutional capacity and capability building for land use and
development planning and monitoring and zoning enforcement
• Revenue Generation for SLM
• Financing SLM – allotment of budget and mobilization of funds

STEP 5:
MONITORING AND EVALUATION OF PERFORMANCE OF ILM
PROGRAMS AND PROJECTS
•
•
•

•

M&E indicators are established and defined for measuring the
Performance of SLM programs and projects.
Baseline information on the status of land degradation types in the
city or municipality based on the indicators identified are
collected.
Current land degradation is measured and matched with the
baseline indicators to determine whether there is a positive
improvement, no change or negative change in the land
degradation indicators (list of key land degradation indicators is
given in Chapter 6.10 of this report)
Measures to improve the adoption of SLM efforts (practices and
technologies) which are effective in resolving land degradation
problems are determined and documented for replication in other
localities.

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

19

Supplemental Guidelines for Mainstreaming SLM in the CLUP

5
INTERFACE BETWEEN ILMF AND CLUP
5.1 ILMF and SLM Context and Description
Sustainable land management refers to the use and management of the
land to meet changing human needs (agriculture, forestry, conservation),
while ensuring long term socio‐economic and ecological functions of the
land. SLM is a means to reduce or arrest land degradation and improve
productivity.
While SLM involves various means of conserving agriculture land
resources to sustain their productivity, the ILMF provides the strategies
for attaining SLM objectives (Figure 5.1). ILMF guide the process of
analyzing the gaps and constraints in attaining SLM and in planning for the
measures and actions to address them at the national and local levels. An
ILMF Plan is born out of this policy framework which defines the data
needed, methods and procedures, programs, projects and resources
required for SLM to be implemented on the ground. The ILMF Plan is
therefore a logical construct establishing the rationale planning process
for the management of land resources for sustainable agriculture
development; identifies Policies, Programs and Projects (PPPs) for SLM to
attain sustainable agriculture development.
The Integrated Land Management Policy Framework (ILMPF) serves as a
template for analyzing and planning for the gaps and constraints in
addressing land degradation types and their impacts on the social welfare,
economic production and environmental functions at the municipal or city
levels (Figure 5.1).
In the ILMPF, analysis starts with examining whether the farmers are
aware of the land degradation types affecting their lands. It is also crucial
to determine the actions that they undertake in trying to solve their land
degradation problems and their attendant impacts. In the assessment
process, it is important to know the proportion of farmers who are aware
and doing something to address their problems.
There are currently existing national policies, programs and projects
(PPPs) undertaken by the national government agencies (NGAs) such as
20
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the DA, DAR and DENR together with their different bureaus and local
offices (provincial and district or municipal) to help the farmers overcome
their problems on agriculture and agro-forestry production and
management. Thus, it is part of the analytical process to know what are
these PPPs and how the farmers are able to access them and how the
corresponding NGAs diffuse these PPPs to the LGUs or directly to the
farmers through their extension services. In as much as the MAOs and
CAOs are already lodged at the LGUs, it is also important to determine the
programs and projects that they undertake to help the farmers address
their land degradation problems and whether these LGU efforts are
sustained through time.
Summing up all the efforts undertaken by the farmers, LGUs and NGAs and
matching them with the national policies, programs and projects, the gaps
and constraints are identified and distilled for strategic SLM planning. This
process is a simple case of matching the land degradation problems with
the actions being undertaken by the farmers, LGUs and NGAs to come out
with the gaps and constraints that have to be addressed to make the PPPs
more effective, efficient and sustainable.
Gaps and constraints in addressing land degradation types, their causes
and impacts are systematically analyzed by breaking these down into:
policies (laws, regulations, enforcement and economic incentives and
disincentive instruments, others); financial aspects (generation and
mobilization of funds); technical capacity (improving technical know-how
and competency of farmers and LGUs in undertaking LD management and
technology application); Research and Development (finding new or
better ways of solving LD problems); technology transfer (showcasing
various SLM technology and farming practices for replication in similar
agro-environments; tenure (improving security of tenure through
accelerated land distribution and various legal instruments supporting
property rights in forest lands).
The identified and defined gaps and constraints will be the platform for
preparing the ILMF/SLM Plan together with the Local Development
Investment Plan at the local level. The framework and template containing
the guidelines and procedures for preparing the ILMF plan are available in
a separate document.
The strategies, programs and projects contained in the ILMF/SLM can be
mainstreamed in the CLUP, CDP and LDIP of the LGUs to systematically
make them an inherent part of these local development plans with
appropriate fund allocation and timetable for implementation. The same
will be mainstreamed in the strategic plans of DA, DAR and DENR to ensure
policy and funding support at the national level for downloading at the
local level. In a separate document, the ILMF/SLM plan was melded in the
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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AFMA Plan of DA and the Master Plan for Resilient Forestry Development
of the DENR. Entry points for mainstreaming SLM concerns were also
identified in the Provincial Development and Physical Framework Plan
preparation process of NEDA and the CDP planning process of DILG.
Monitoring and evaluation of both the implementation of mainstreamed
plans (or SLM responsive local and national development plans) and the
effectiveness, efficiency and impacts of the PPPs in addressing the causes
of land degradation in agricultural municipalities will be undertaken by
the trained LGU staff using the M&E system developed under the UNDP
Project.

22
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5.2 ILMF Plan Interface with the CLUP 12-Step Planning
Process
The interface of the planning process of the ILMF plan with the CLUP 12step planning process is depicted in Figure 5.2. On the other hand, the key
outputs of the ILMF planning process and their entry points as inputs to
the CLUP 12-step planning process are laid out in Table 5.2
The diagram (Figure 5.2) shows that the key outputs of the two major
steps in the ILMF planning process, namely: 1) Assessing the status of land
resources’ use - land degradation, their causes and effects; and 2) Defining
land resources management issues and challenges would be the inputs to
the Situation Analysis chapter of the CLUP. The key outputs of the ILMF
planning process -- Preparing land resources development and
management plan would be the inputs to the CLUP chapters on: 1)
Establishing Desired Development Thrust and Defining Spatial Strategies;
2) Preparing the Land Use Plan; 3) Drafting of Zoning Ordinance; and 4)
Implementing the CLUP. Lastly, the ILMF key outputs on Monitoring and
Evaluation of Performance of ILM Programs and Projects would be inputs
to the CLUP chapter on Monitoring, Reviewing and Evaluating the CLUP.
The specific outputs of the ILMF planning process that would be inputs to
specific CLUP plan chapters are provided in Table 5.2
Box 1
When will an LGU prepare an ILMF plan and when to proceed to SLM
Mainstreaming in the CLUP using the Supplemental Guidelines?
Agriculture based and driven cities and upper-class municipalities which have robust
or complete data base on agriculture and agro-forestry needed for mainstreaming can
proceed to CLUP mainstreaming without preparing its ILMF plan. However, those
lower-class rural municipalities which cannot meet the data inputs for CLUP
mainstreaming are required to first prepare their ILMF plan which contents are then
mainstreamed in the CLUP using the Supplemental Mainstreaming Guidelines. By
preparing the ILMF plan, the LGUs with deficient data inputs have enough time to
collect and analyze data for CLUP mainstreaming. Thus, their CLUP mainstreaming
process will not be unnecessarily and frequently disrupted due to none availability of
data inputs.
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Figure 5.2 Interface between the ILMF Planning Process and the
HLURB 12-Step CLUP Planning Process
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Table 5.2 ILMF Key Outputs as Inputs to CLUP 12-Step Planning
Process
ILMF Planning
Process
1.

2.

Setting the
objectives,
scope and
limitations of
land resources
management
plan
Assessing the
status of land
resources’ use land
degradation,
their causes
and effects

Key Outputs of ILMF Plan
Managing land resources for
sustainable agriculture and
agroforestry development and
resiliency to climate change

-

-

-

-

3.

Defining land
resources
management
issues and
challenges

-

-

-

26

Agricultural lands’ physical Agroedaphic and agro-climatic factors
(soils; topography/slope;
fertility; rainfall; temperature)
Economic profile (employment
and income contribution to the
local economy); percent
agriculture contribution to the
revenues of the LGU; number of
farming families; farmers’
poverty incidence; farmer annual
average income; etc.
Agricultural land uses (annual
and perennial crops, poultry and
livestock, inland fisheries, grazing
lands, other agricultural land
uses – irrigation, SWIP, etc.).
Land degradation types, their
causes and effects are assessed
and mapped.
Agricultural land resources
accounting and valuation.
Conservation needs and
development opportunities
Existing SLM efforts being
undertaken by the farmers
themselves; the LGU
(CAOs/MAOs) to help the farmers
Direct technical assistance by
NGAs in addressing land
degradation problems and
challenges in the localities
Gaps and constraints in
addressing land degradation (soil
erosion, soil pollution, fertility
depletion, soil acidification,
prime agricultural land
conversion and forest land
conversion, etc.)

Inputs to CLUP
Planning
Process
Setting the
Goals and
Objectives

Situational
Analysis

Situational
Analysis
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ILMF Planning
Process

Key Outputs of ILMF Plan
-

-

4) Preparing land
resources
development and
management plan

a.

Crop suitability assessment and
mapping
Annual rate of conversion of
agricultural lands in general and
prime lands, in particular.
Future impact scenarios are
projected based on the rate of
land conversion.
Measures to regulate and
improve current production of
remaining lands
Potential impacts of climate
change and natural disasters on
agricultural production (rice and
other selected major crops grown
in the locality)
Map of the location and extent of
agricultural areas and crops
planted which are highly
vulnerable to climate change and
natural disasters
Proposed climate change
adaptation and disaster risk
reduction measures.
Development objectives to address
issues and challenges, as well as
gaps and constraints;

Inputs to CLUP
Planning
Process

a.

Setting the
Goals and
Objectives

b.

Establishin
g Desired
Developme
nt Thrust
and
Defining
Spatial
Strategies
Preparing
the Land
Use Plan
Drafting of
Zoning
Ordinance
Implementi
ng the
CLUP

•

b.

Strategies and measures to
address specific land
degradation problems
Agriculture spatial strategy for
SAFDZ and agro-industry and
support facilities

c.

Proposed agriculture and forest
land use plan

c.

d.

SAFDZ and NPAAAD overlay in the
Zoning map and ordinance

d.

e.

SLM programs and projects (shortterm, medium-term and longterm) corresponding to the
measures identified
Enforcement measures of zoning
ordinance

e.

f.
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Implement
ation of the
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ILMF Planning
Process

Key Outputs of ILMF Plan

g.

Coordination mechanisms in SLM
implementation

h.

Capacity building program on SLM
for LGUs

i.

Investment plan for SLM programs
and projects
Allotment of budget and
mobilization of funds for SLM

j.

5) Monitoring and
evaluation of
Performance of ILM
Programs and
Projects

-

-
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M&E indicators are established
and defined for measuring the
Performance of SLM programs and
projects.
Baseline information on the status
of land degradation types
Implementation of M&E system
Measures to improve the adoption
of SLM efforts (practices and
technologies)

Inputs to CLUP
Planning
Process
CLUP and
ZO
g. Organizatio
nal
structures
h. Institution
al capacity
and
capability
building
for land
use and
developme
nt planning
and
monitoring
and zoning
enforceme
nt
i. Revenue
Generation
j. Financing
SLM –
allotment
of budget
and
mobilizatio
n of funds
Monitoring,
Reviewing and
Evaluating the
CLUP
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5.3 Overview of ILMF Plan Preparation, Approval Process
and Mainstreaming into CLUP
Using the ILMF templates prepared under the UNDP SLM Project, the ILMF
plan should be prepared hands-on jointly by the LGU staff of the MAO,
MENRO and MPDO through a series of training-workshops with the
assistance of BSWM’s technical training team in partnership with HLURB’s
core training teams or hired service providers from the academe, NGO or
consulting firms. The draft ILMF plan produced by the LGU is then
submitted to BSWM for technical review and revision. The BSWM review
team provides the land resources data and maps that may be missing from
the ILMF draft plan. The revised plan is then endorsed to the LGU’s
Sangguniang Bayan through its Local Executive for review and approval.
The approved ILMF is then mainstreamed into the CLUP following the
HLURB Supplemental Guidelines for Mainstreaming SLM. An SLM
Enhanced CLUP is produced as a result of full mainstreaming. The
enhanced CLUP undergoes the usual process of review and approval
required under the rules and protocols of HLURB and/or the Land Use
Committee of the Provincial Government (Figure 5.3) However, the
absence of the ILMF/SLM in the CLUP should not hinder its preparation
and approval. The LGU may have their plan approved prior to the
formulation of the ILMFP, if they deem it important at that time. The LGU
shall amend/update their plan once the ILMFP is completed.
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Figure 5.3 ILMF Plan Preparation, Approval Process and
Mainstreaming into CLUP
The detailed mainstreaming guidelines and procedures are provided in
Chapter 7.0.
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6
SLM MAINSTREAMING PROCESS
6.1 Mainstreaming SLM in HLURB’s 12-step CLUP Planning
Process
Guidelines were designed to define the process of mainstreaming SLM in
CLUP in simplified ways that LGU planners can easily grapple with and
fully operationalize. The guidelines were crafted to be user-friendly to all
classes of LGUs considering their limited data and knowledge in
mainstreaming. It is principally intended to facilitate the conduct of
mainstreaming by LGU planners given some training and technical
assistance from BSWM and FMB. More specifically, the set of Guidelines
aims to:

•
•

provide in a capsulized form the mainstreaming guidelines and
general instructions; and
set up the basic elements for mainstreaming, particularly:
- where to mainstream;
- what to mainstream; and
- how to mainstream.
These processes refer to:
- where to mainstream in the CLUP’s main planning
process/plan chapter;
- what aspects or information on the ILMFP/SLM to
mainstream;
- how to analyze the results of mainstreaming using certain
tools and methods.

The critical SLM concerns that must be integrated into the HLURB’s 12step planning process are depicted in Figure 6.1.
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6.2 Structure of Guidelines on SLM Mainstreaming
The simplified guidelines for mainstreaming SLM in the CLUP are
structured in the following ways and logical sequence (Figure 6.2):
• Entry Points in the CLUP Planning Process and Plan Chapters.
The entry points for mainstreaming SLM concerns are the steps in
the CLUP planning process and the main chapters in the CLUP.
• What SLM concerns to mainstream and Data inputs needed and
their sources. The specific SLM concerns or inputs to be
mainstreamed in every CLUP planning step and plan chapter are
defined. The data needed for SLM analysis and their sources are
identified.
• How to Mainstream. This part describes the methods for
analyzing data and the mainstreaming of results and findings in the
CLUP planning step and plan chapter. It describes the tools and
techniques in analyzing data and the results and findings of the
analyses that should be generated and mainstreamed.
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Figure 6.1 Mainstreaming of SLM in the HLURB 12-Step CLUP
Planning Process
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•

Outputs of the mainstreaming process for the particular CLUP
Planning Step and Plan chapter. This portion describes the final
outputs of mainstreaming. These outputs are the products of the
analysis of data and they are presented in their final forms that will
be mainstreamed.

Figure 6.2 Structure of Guidelines for Mainstreaming
SLM in the CLUP

6.3 Quick Reference Guide Matrix for SLM Mainstreaming
The Guide Matrix provided in Table 6.3 is a condensed version of the
guidelines for mainstreaming described in Chapter 7. It serves as a quick
reference guide for planners in their tasks of mainstreaming SLM concerns
in the CLUP. The matrix provides users with a snapshot of the
mainstreaming process.
The template used for the Guide Matrix for mainstreaming SLM was
adopted and modified from the manuals and guidelines prepared by
Cabrido (2012, 2013 and 2014) for mainstreaming Climate Change and
Disaster Risk; and Biodiversity Conservation and Protection in the CLUP.
The major constraints in mainstreaming SLM in the CLUP plans and
agriculture development programs of LGUs were as follows:
• Absence or outdated CLUP;
• CLUP is not in conformance with latest 2013 HLURB guidelines.
• Lack of spatial data (maps) and weak analysis of land use
requirements and allocation for agriculture
• CLUP planners are not closely working with CAO/MAO in planning
for agriculture land use and land allocation
34
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•
•
•
•
•

CAO/MAO and CPDO/MPDO have limited knowledge on SLM
practices and technologies
Lack of an SLM strategic framework and plan among LGUs to
assess and address land degradation issues and challenges in
cities/municipalities with large area of agriculture lands
Limited number of municipalities covered by the LADA studies of
BSWM which contains Land Use System Map, Erosion rate map and
Fertility decline map
Limited number of cities/municipalities where techno-demo
farms on SLM were established by BSWM.
Outdated statistical data and map on land degradation such as soil
erosion and soil fertility
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Vision setting

Identifying
Stakeholders

Entry Points
CLUP Planning
process/Plan
Chapter
Getting
Organized

Organize planning team
with representatives
from MAO/CAO,
MPDO/CPDO,
MENRO/CENRO and
BSWM, FMB, HLURB,
Farmers organization
and NGOs
Institutions and
prominent individuals
working on soil
conservation and
agriculture and
agroforestry
development IEC and
briefing materials on
SLM integration in the
CLUP
Statement or phrase on
“Conservation of land
and water resources
for sustainable
development” in the
existing Vision

SLM concerns

CLUP existing Vision
statement in the CLUP
and CDP

SLM information
materials; Inventory of
institutions and
prominent individuals
working on SLM projects,
soil conservation and
agriculture and
agroforestry
development

ILMF Plan (if any); land
resources data base and
GIS maps; updated CLUP;
LCCAP; FLUP (if any);
agri-subsector plan

Data inputs needed and
sources

What to mainstream

Conduct workshop to
identify stakeholders
Involve stakeholders in SLM
mainstreaming in the CLUP:
representatives from
farmers’ organizations,
agriculture-based CSOs, the
private sector & agriculture
colleges and state
universities
Stakeholders (farmers’
organizations)
consultation in
Visioning formulation.
Comments and
suggestions by other

How to Mainstream
Methods for data analysis
and results and findings
for mainstreaming
Get approval of SLM
integration in the CLUP
from SB. Define roles and
responsibilities and outputs
of participating institutions

Output 3.
Enhanced Vision
statement considering SLM or
conservation-oriented farming and
agroforestry

Output 2.
List of identified
stakeholders Action plan/strategies
for stakeholders’ participation
Stakeholders’ commitment and
support in the planning activities

Output 1.
SB resolution
approving proposal; EO on planning
team; database and development
plan compilation on agriculture

Outputs of mainstreaming

Table 6.3 Quick Reference Guide Matrix for Mainstreaming SLM in the Standard Planning Process and Chapters
of CLUP

Supplemental Guidelines for Mainstreaming SLM in the CLUP

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Ecological profile
and Situation
Analysis

Entry Points
CLUP Planning
process/Plan
Chapter

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

GIS maps of existing
agricultural and
agro-forestry land
uses and facilities

-Agricultural land uses
(annual & perennial
crops, poultry and
livestock, inland
-

Land resources profile
and maps from BSWM,
FMB, NAMRIA and LGU’s
CLUP
- Population and
income statistics
from PSA, BSA and
LGU CBMS

Data inputs needed and
sources

Land resources profile
(Agro-edaphic and
agro-climatic factors
(soils;
topography/slope;
fertility; rainfall;
temperature, humidity,
etc.))
Population profile of
farmers (Population
engaged in farming and
agriculture enterprises
and their annual
average income).

statement of
agriculture-based
cities/municipalities

SLM concerns

What to mainstream

How to Mainstream
Methods for data analysis
and results and findings
for mainstreaming
stakeholders through
oral (meetings) or
written
communications.
Compilation of data
and information on
land resources profile
from various sources.
Highlight land
resources
characteristics –
limitations and
potentials in the CLUP’s
physical profile
sections.
Poverty incidence
among population of
farmers
Indicative pressure on
agricultural lands by
growing population
(average ratio of
agricultural lands per
farmer)
Location and extent of
various agricultural
land uses.

Output 5.
Location and extent
of agricultural lands; uses of
agricultural lands and population
and income of farming families.

Output 4.
Comprehensive
land resources profile (soil and
climate characteristics); potentials
and limitations Profile of farming
households’ population. Level of
population pressure on agricultural
lands

Outputs of mainstreaming
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Entry Points
CLUP Planning
process/Plan
Chapter

38

fisheries, grazing lands,
other agricultural land
uses – irrigation, SWIP,
etc.) – including
georeferenced GIS
thematic and
composite maps.
Prime agricultural
lands (location and
extent).

SLM concerns

-

-

-

-

Criteria on
identifying prime
agricultural lands
provided under
CARL and NPAAAD.
Refer to output 5 on
statistics and maps
on the location and
extent of agricultural
lands.
NPAAAD maps on
prime agricultural
lands.
Other available maps
from DA and BSWM,
DAR-MARO, LGUCAO/MAO, and NIA.

such as irrigation,
SWIP from LGU,
BSWM, DA, and FMB.

Data inputs needed and
sources

What to mainstream

-

-

-

-

Map the location and
extent of prime
agricultural lands from
the NPAAAD maps.
Give emphasis on the
location of irrigated
and irrigable areas
with funding
commitment.
Validate NPAAAD maps
on the ground with DABSWM, LGU’s
CAO/MAO and DAR’s
MARO.
Update NPAAAD map
of the municipality or
city based on validation
results.
Identify the type and
extent of prime
agricultural lands

How to Mainstream
Methods for data analysis
and results and findings
for mainstreaming
Availability of facilities
in barangays for
improved agricultural
production.

Output 6.
Updated NPAAAD
map based on ground validation
with focus on irrigated and irrigable
(with funding commitment or
programmed for irrigation
development).
Location and extent of prime
agricultural lands vis-à-vis rapidly
expanding urban areas.

Outputs of mainstreaming
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Entry Points
CLUP Planning
process/Plan
Chapter

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Existing natural
hazards/disasters
affecting agriculture
lands

Agricultural land
resources accounting
(and valuation); wealth
accounting and
contribution to local
economy

SLM concerns

-

-

-

-

Historical statistics
(last 5 years) on
physical and/or
effective area
planted to various
crops and fruit trees
and economic values
of production from
LGU-CAO/MAO,
surveys and
interviews of key
respondents.
Total income of the
city/municipality
from agriculture.
Types of disasters
affecting agriculture
in the municipality
for the last 5-10
years extracted from
the LGUs DRRM plan,
LCCAAP or CDRA.
Reported physical
damages and income
loss from natural

Data inputs needed and
sources

What to mainstream

-

-

Map location and extent
of agricultural areas
affected by typhoons,
frequented by flood and
seasonally affected by
drought for the last 5 to
10 years.
Compile statistics on
the damages created by
natural disasters over 5

How to Mainstream
Methods for data analysis
and results and findings
for mainstreaming
located near or
adjacent to fast
growing urban areas.
Analyze 5-year trend in
size of total cultivated
agricultural lands and
its production values.
Compute percentage
contribution of
agriculture from the
total income of the
municipality during the
last five years (or the
number of years with
reliable data available)

Output 8.
Map of hazard
prone agricultural lands and
historical data on the average
economic losses annually for the
last 5 years.

Output 7.
Report on
agriculture resource accounting
showing changes in lowland and
upland agriculture land use and
income from production.
- Declining or increasing
contribution of agriculture in the
local economy is charted.

Outputs of mainstreaming
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Entry Points
CLUP Planning
process/Plan
Chapter

40

Existing climate change
impacts affecting
agricultural crops

SLM concerns

How to Mainstream
Methods for data analysis
Data inputs needed and
and results and findings
sources
for mainstreaming
disasters from LGU
to 10-year period and
DRRMO or
calculate the average
CAO/MAO reports
annual cost of damages.
Existing and
Gather or prepare maps
projected
of the location and
temperature and
extent of agricultural
rainfall data of the
areas highly exposed to
locality from
flood and drought
PAGASA.
based on historical
Reported flooding
reports. Refer to Output
and drought events
8.
over the last 5-10
Determine the trend on
years and their
flood depths and
intensity whether
duration based on
increasing,
historical data.
stationary or
Analyze the impacts of
decreasing.
projected increase or
Refer also to Output
decrease in rainfall over
8 including CDRA
these exposed areas
report if any.
and determine whether
projected climate
change will increase or
decrease flooding and
drought in 2020 and
2050.
Note down other CC
impacts on agriculture
observed in the locality.

What to mainstream

Output 9.
Map of agricultural
areas with existing and projected
increasing severity of flood (depths
and duration) and drought
(frequency and duration).

Outputs of mainstreaming
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DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Analysis of issues
and Challenges

Entry Points
CLUP Planning
process/Plan
Chapter

Land degradation
types, extent and status
or level; and use of land

Existing policies,
programs and projects
of LGU on SLM

SLM concerns

How to Mainstream
Methods for data analysis
Data inputs needed and
and results and findings
sources
for mainstreaming
Above analysis can be
found in the LGU’s
CDRA or LCCAP report
if the LGU has already
prepared one.
Local resolutions and List down and briefly
ordinances passed
describe the resolutions
by SB related to SLM.
and ordinances passed
Plan, programs and
by SB on SLM
projects on SLM by
List down and briefly
LGU.
describe the programs
and projects being
undertaken by LGU on
SLM and their amount
of funding
Determine whether
LGU is actively
supporting SLM using
the following
indicators: they have an
SLM plan as part of
their CLUP or CDP; they
implement programs
and projects on SLM.
Data on land
Map areas (location and
degradation types,
extent) where land
causes and impacts
degradation types are
serious or critical.

What to mainstream

Output 11.
Map showing
location and extent of agriculture
lands suffering from serious or

Output 10.
Assessment of LGU
support to SLM. Inventory of
policies, plan, programs and
projects on SLM.

Outputs of mainstreaming
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Entry Points
CLUP Planning
process/Plan
Chapter

42

Land conversion
(prime lands
conversion – extent,
rate and spatial
directions)

degradation criteria for
priority ranking

SLM concerns

How to Mainstream
Methods for data analysis
Data inputs needed and
and results and findings
sources
for mainstreaming
from CLUP, BSWM,
Prioritize land
CAO/MAO and FMB.
degradation types using
Land degradation
Land Degradation
maps from BSWM
Criteria (LDC) into
various critical levels:
highly, moderately,
fairly and non-critical.
Refer to Output 6 on Map changes in
the location and
agricultural lands over
extent of prime
the last 5 or 10 years,
agricultural lands –
whichever data are
NPAAAD with focus
available, to determine
on irrigated and
the areas affected and
irrigable lands with
the spatial directions of
funding
land use conversion.
commitment.
Area and percent
Historical data and
changes in land use can
map on agricultural
be derived by
land use changes
overlaying past or
(agricultural land
baseline year and most
conversion) in the
recent land use maps
city/municipality
derived from satellite
over the last 10-15
imagery mapping.
years or whatever
If locally generated land
data are available
use maps of the past
from MARO,
and most recent years
CAO/MAO or other
are not available,
related studies.
vegetation maps from

What to mainstream

Output 12.
Total agricultural
areas and prime lands lost during
the last 10-15 years and its
percentage over the total
agricultural areas in the beginning
year
- Map indicating spatial path or
direction of urban development and
agricultural areas at risk of
conversion.

highly critical land degradation
types.
- Priority ranking of land
degradation types.

Outputs of mainstreaming
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Entry Points
CLUP Planning
process/Plan
Chapter

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Potential impacts of
climate change and
natural disasters on
agriculture employing

SLM concerns

How to Mainstream
Methods for data analysis
Data inputs needed and
and results and findings
sources
for mainstreaming
NAMRIA for the
municipality can be
used (e.g., 2004 and
2009 or most recent)
where the agriculture
land use maps can be
overlaid and changes
can be determined.
Compute annual rate of
conversion for the
historical time period
available and for the
last 5 years. Do the
same analysis for prime
lands if local data
permits.
Analyze spatially, the
location of agricultural
lands converted and
their proximity to
urban areas to
determine the path or
directions of urban
expansion.
Refer to Outputs 8
Overlay hazard maps
and 9.
with agriculture land
Potential climate
use map to identify and
change impact and
delineate areas highly

What to mainstream

Output 13.
Maps and tables
showing the potential level of
exposure and vulnerability of

Outputs of mainstreaming
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Entry Points
CLUP Planning
process/Plan
Chapter

44

Potentials and
constraints for
agriculture
development; areas
suitable and nonsuitable for agriculture
development based on

CDRA or CCVA and HEA
tools

SLM concerns

How to Mainstream
Methods for data analysis
Data inputs needed and
and results and findings
sources
for mainstreaming
hazard maps on
exposed to natural
flooding, drought,
hazards exacerbated by
soil erosion, storm
climate change.
surge and sea level
Apply the CDRA or
rise from CDRA or
CCVA and HEA methods
LCCAP.
to determine and map
Hazard maps can
the potential extent and
also be downloaded
level of exposure and
from the websites of
vulnerability of
MGB, PAGASA, and
agriculture to various
DOST Project NOAH.
hazards to include:
CCA and DRRM
flood, drought, typhoon,
Enhanced CLUP, if
storm surge and sea
available (the LGU
level rise.
may have already
Refer also to Outputs 8
mainstreamed
and 9.
climate change and
disaster risks
concerns into their
CLUP).
Crop suitability data Using available crop
and maps from
suitability maps from
BSWM
BSWM, determine the
Refer to Output 11
location and extent of
for areas with
suitable areas to
serious land
various crops and also
degradation
those areas which are
problems and also
marginal or with low

What to mainstream

Output 14 a.
Map showing areas
with high potential for crop
production and those with serious
limitations due to land degradation
and high level of exposure to
flooding and drought.
- Map showing areas and extents of
abandoned lands which are suitable

agricultural lands to typhoon, flood,
drought and storm surge.

Outputs of mainstreaming
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Entry Points
CLUP Planning
process/Plan
Chapter

crop suitability
information and maps

SLM concerns

How to Mainstream
Methods for data analysis
Data inputs needed and
and results and findings
sources
for mainstreaming
data from BSWM and
suitability to various
MAO/CAO.
crops.
Problem soils for
Overlay the map
agriculture
showing the location
development from
and extent of
BSWM NAP-DLDD
agricultural lands with
and LADA reports.
serious production
Refer to Outputs 8,
limitations due to
9, and 13 on
various land
agricultural areas
degradation types and
frequently exposed
exposure to serious
to serious flooding
flooding or drought
and drought; and
Overlay the map
abandoned
showing the location
agricultural lands
and extent of
from CAO/MAO and
agriculture areas with
MARO.
problem soils which are
marginal for agriculture
development
Prepare composite
maps of crop suitability
and their land
limitations, if any.
Determine and map the
location and extent of
abandoned agricultural
lands which are suitable
for crop production.

What to mainstream

for agriculture for interim
cultivation or gardening until final
use is decided by landowners.

Outputs of mainstreaming
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Entry Points
CLUP Planning
process/Plan
Chapter

46

Institutional capacity
assessment of LGU on
SLM planning and
implementation

Extent and location of
suitable areas for high
value commercial crops
and fruit trees for local
and foreign investment

SLM concerns

How to Mainstream
Methods for data analysis
Data inputs needed and
and results and findings
sources
for mainstreaming
List of candidate high Match agro-edaphic and
value commercial
agro-climatic
crops and fruit trees
characteristics of
from DA.
agriculture lands with
Refer to Outputs 4,
the soil and climate
7, 11, 13, 14a, 19
requirements of high
and 20 as data
value commercial crops
sources.
or refer to crop
suitability maps of
BSWM
Map agriculture areas
suitable for high value
commercial crops and
fruit trees considering
their land degradation
status and the land
degradation impacts of
high value crops and
fruit trees.
Capacity assessment
Conduct survey on SLM
instrument
capacity and
Results and findings
competence of
of capacity
CAO/MAO, CENRO/
assessment survey of
MENRO and
LGU – CAO/MAO,
CPDO/MPDO staff
CENRO/MENRO and
Assess technical
CPDO/MPDO staff
capability CAO/MAO,
CENRO/MENRO and

What to mainstream

Output 15.
Institutional
capacity assessment of concerned
LGU staff on land degradation
assessment, SLM planning and
demonstration sites’ establishment.

Output 14 b.
Map and statistical
data on the extent and location of
agriculture lands highly suitable to
high value commercial crops and
fruit trees.

Outputs of mainstreaming
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Goals, Objectives
and Target
Setting

Entry Points
CLUP Planning
process/Plan
Chapter

How to Mainstream
Methods for data analysis
Data inputs needed and
SLM concerns
and results and findings
sources
for mainstreaming
CPDO/MPDO staff to
conduct land
degradation analysis,
prepare SLM plan and
propose appropriate
SLM programs and
projects.
Assess technical
capability of CAO/MAO
and CENRO/MENRO to
establish
demonstration sites on
SLM practices and
technologies.
Goal, objectives and
Goal and objectives
Harmonizing the goals
targets to address
of SLM sourced from
and objectives of SLM
issues and challenges
the LGU’s ILMF/SLM
with those of the
on SLM particularly
plan (if any) and
agriculture component
land degradation and
melded or matched
of CLUP; and adding
land conversion, among
with relevant goals
objectives and targets
others
and objectives on
specific for SLM.
agriculture provided Presenting for
in the CLUP
comments and approval
by stakeholders of the
proposed goals,
objectives and targets
of SLM

What to mainstream

Output 16.
Goal, objectives and
targets on SLM based on issues and
problems identified on land
degradation and land conversion

Outputs of mainstreaming
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48

Proposed or
Desired
Development
Thrust and
Spatial Strategies

Entry Points
CLUP Planning
process/Plan
Chapter

Sustainable agriculture
and agro-industrial
development as a
development thrust in
agriculture-based
municipalities and
cities.
SAFDZ implementation
to attain spatial

Goal and objectives to
address program
funding constraints and
low farmers’ income
and poverty status

Goal and objectives to
address institutional
capacity weaknesses,
constraints and gaps

SLM concerns

How to Mainstream
Methods for data analysis
Data inputs needed and
and results and findings
sources
for mainstreaming
Goal and objectives
Set goal, objectives and
are formulated based targets to strengthen the
on the results of LGU capacity of LGU staff
capacity assessment
(CAO/MAO,
and capacity building CENRO/MENRO and
plan (Refer to Output CPDO/MPDO staff) in SLM
15)
planning and programs and
projects identification and
implementation.
Goal and objectives
Analyze LGUs existing
to mobilize more
programs and projects
funds to support SLM
on SLM and allocated
and improve the
budget to determine
production and
adequacy of
income of small
investments in
farmers
addressing critical land
Refer to Outputs 4,
degradation problems
7 and 10 for data
in the locality’s
inputs
agricultural lands.
Development thrusts Formulate spatial
and spatial strategy
strategy for agriculture
on agriculture from
and agro-industry
existing CLUP.
development in the
Refer to Output 5 for
locality.
the location and
Identify and map
extent of various
location and extent of
agriculture land
agriculture areas for
uses; Output 7 for
development and their

What to mainstream

Output 19.
Spatial strategy
map for agriculture and agroindustry development and
infrastructure support facilities

Output 18.
Goal, objectives and
targets to mobilize more funds from
various sources to support urgent
SLM programs

Output 17.
Goal, objectives and
targets on institutional capacity
strengthening of LGU’s CAO/MAO,
CENRO/MENRO and CPDO/MPDO
staff on SLM

Outputs of mainstreaming
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Entry Points
CLUP Planning
process/Plan
Chapter

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Proposed policies to
resolve land use
conflicts and to
rationalize land use
allocation among
different land uses

strategy for locating
support facilities to
improve production

SLM concerns

How to Mainstream
Methods for data analysis
Data inputs needed and
and results and findings
sources
for mainstreaming
the agriculture
land requirements and
resource accounting;
the locations for
Outputs 8, 9, 13 for
agriculture support
the maps on hazard
facilities such as farmprone agricultural
to-market roads,
lands; Output 11 for
irrigation, product
the map on the
processing and market
location and extent
centers, etc.
of land degradation;
Avoid areas which are
Output 14 for map of
high risk to natural
crop suitability.
disasters such as flood,
SAFDZ map and
landslides and storm
support facilities
surges.
needed
Refer to the crop
suitability of lands for
agriculture
development.
Overlay and integrate
SAFDZ with the
city/municipality’s
spatial development
strategies
Common land use
Create LGU land use
conflicts reported by
committee to deliberate
LGU CAO/MAO,
and decide on land use
CENRO/MENRO and
conflicts in consultation
CPDO/MPDO staff in
with stakeholders and
the locality such as
concerned agencies

What to mainstream

Output 20.
Policies and
protocols in rationalizing land use
allocation and in resolving land use
conflicts and competitions.
- Agriculture land use allocation
based on crop suitability and

Outputs of mainstreaming
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50

Proposed Land
Use Plan

Entry Points
CLUP Planning
process/Plan
Chapter

-

Proposed revisions
in the proposed
land use plan to
protect prime
agricultural lands,
agriculture heritage
lands and centers of
agro-biodiversity
and to improve and

SLM concerns

How to Mainstream
Methods for data analysis
Data inputs needed and
and results and findings
sources
for mainstreaming
agriculture vs. urban
such as DA, BSWM, DAR
development;
and DENR-FMB.
forestry vs upland
LGU SB to pass
agriculture; and
resolutions resolving
forestry vs mining.
conflicting and
Refer to Output 12
competing land uses
on land conversion.
based on existing
-Propose land use
applicable laws and
allocation based on
regulations.
CLUP.
Land use allocation for
Refer to Output 14
agriculture included in
for maps on high
CLUP and zoning
potential for crop
ordinance.
production and those
with serious
limitations due to
land degradation and
high exposure to
natural hazards.
- CLUP – proposed land - Integrate in the
use plan
proposed land use map
- Refer to Output 6 on
the agricultural lands for
location and extent of
protection (irrigated and
prime agricultural
irrigable lands with firm
lands; and Output 20
funding commitment),
on proposed
agriculture heritage and
agricultural land use
centers of agroallocation
biodiversity, if existing

What to mainstream

Output 21.
Proposed revisions
in the CLUP’s proposed land use
map and plan, particularly
agriculture land use allocation.

considering exposure and
vulnerability to natural hazards and
climate change and land
degradation.

Outputs of mainstreaming
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Formulation of
Zoning

Entry Points
CLUP Planning
process/Plan
Chapter

Zoning category for
Protected Agriculture
and Forest lands which
include prime
agricultural lands,
agriculture heritage
and agro-biodiversity
centers, and
proclaimed protected
forest lands in the
city/municipal zoning.
Overlay of SADZ and
NPAAAD maps with
city/municipal zoning
map

sustain agriculture
production for food
security and/or
food self-sufficiency

SLM concerns

How to Mainstream
Methods for data analysis
Data inputs needed and
and results and findings
sources
for mainstreaming
- Data/maps on
in the municipality or
agricultural heritage
city.
and centers of
- Integrate in the land use
agrobiodiversity (if
plan, the agricultural
any) from BSWM,
areas for crop
BMB, MARO, and
development support –
CAO/MAO.
SLM and infrastructure
support facilities (Refer
to Output 19 and 20)
- Zoning of land from
- Overlay the map on
CLUP (agriculture
prime agriculture areas
lands for production;
(or NPAAAD and SAFDZ)
for protection;
and protected forest
forestland for
lands with the zoning
protection and
map of the
production)
city/municipality
- NPAAAD and SAFDZ
- Zone as agriculture
maps
protected areas those
- Map of agriculture
areas classified as prime
heritage and agroagricultural lands,
biodiversity centers
agriculture heritage and
from BSWM; and
agrobiodiversity centers;
proclaimed protected
and zone as protected
forest lands from
forestlands those which
DENR-FMB and BMB.
are proclaimed critical
- Refer to Output 6 on
watersheds and
location and extent of
biodiversity areas
prime agricultural

What to mainstream

Output 22.
Expanded zoning
map on agriculture protected areas
to include prime agriculture lands,
agriculture heritage and agrobiodiversity centers and protected
forestlands to include proclaimed
critical watersheds and biodiversity
areas

Outputs of mainstreaming
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52

Conduct Public
Hearing

Entry Points
CLUP Planning
process/Plan
Chapter

Agriculture and
agroforestry land use
allocation
SAFDZ and NPAAAD
integration with
municipal/city zoning
Proposed programs
and projects on SLM

SLM concerns

How to Mainstream
Methods for data analysis
Data inputs needed and
and results and findings
sources
for mainstreaming
lands based from
- Conduct stakeholders’
CARL and NPAAAD.
consultations on the
- Map of prime
inclusion in zoning a
agricultural lands
category for protected
from CLUP, MARO
prime agricultural lands
- Map of protected
and protected
forest lands from FMB
forestlands in
and BMB
accordance with existing
laws and regulations.
- Submit proposed zoning
of prime agriculture
lands and forestlands for
review and approval of
Sangguniang Bayan and
HLURB
- Summary of SLM
- Disseminate highlights of
Enhanced CLUP
SLM Enhanced CLUP
- Proposed zoning
- Presentation of SLM
(SAFDZ and NPAAAD)
highlights
- Investment Plan for
- Multi-sectoral
SLM
consultation on SLM
enhanced CLUP and
proposed zoning
- Collect, validate and
integrate comments and
recommendations

What to mainstream

Output 23.
Refined SLM
Enhanced CLUP

Outputs of mainstreaming
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Implementation
of SLM Enhanced
CLUP

Entry Points
CLUP Planning
process/Plan
Chapter
CLUP
Review/Adoption
and Approval

How to Mainstream
Methods for data analysis
Data inputs needed and
SLM concerns
and results and findings
sources
for mainstreaming
- Agriculture and
- Proposed parameters - Dissemination and
agroforestry land
for reviewing SLM
presentation of SLM
use allocation
Enhanced CLUP
Enhanced CLUP
- SAFDZ and NPAAAD - Executive summary
materials
integration with
and full report on SLM - Review and approval by
municipal/city
- SM Enhanced CLUP
Sangguniang
zoning
Panlalawigan/HLURB of
- Proposed programs
SLM Enhanced CLUP
and projects on SLM
Programs and projects Refer to Outputs 10,
- Formulate programs and
to support SLM and
14,20,21, 22 on existing
projects on SLM to
improve agriculture
LGU efforts on SLM;
address land degradation
production and income - Data and maps on
issues and problems
of small farmers
lands suitable to
- Prepare proposed
various crops;
investment plan for SLM
Proposed agricultural
program implementation
land use allocation.
- Identify SLM technology
- Refer to LGU
packages adapted to
ILMF/SLM plan (if
target areas
any)
- Conduct consultation on
proposed SLM programs
and projects and submit
to SB for approval of
funding support
Institutional capacity
Refer to Outputs 15 and
- Formulation staff
building program for
17 on institutional
competence building
SLM planning and
capacity and staff
program on SLM
competence assessment
planning, technology

What to mainstream
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Output 26.
Institutional
capacity development and staff
competence building programs
including funding requirements

Output 25.
Programs and
projects on SLM to address land
degradation problems and improve
lowland and upland agriculture
production and income of small
farmers

Output 24.
Adopted/ratified
SLM Enhanced CLUP

Outputs of mainstreaming
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Monitoring,
Reviewing and
Evaluating the
CLUP

Entry Points
CLUP Planning
process/Plan
Chapter

Implementation of
SAFDZ and NPAAAD
SLM indicators
established for
monitoring and
evaluating the impacts
of SLM measures,
programs and projects;
institutional capacity
and compliance to

Funds to be mobilized
for SLM programs and
projects

technology package
implementation

SLM concerns

-

-

-

-

-

SLM indicators from
ILMF/SLM plan

Data on LGUs income
and expenditures
Financing windows
for SLM projects
NGAs’ available
support funds for SLM
Refer to Outputs 26
and 27

on SLM. Refer to
ILMF/SLM plan (if any)

Data inputs needed and
sources

What to mainstream

-

-

Conduct consultation
with CAO/MAO and M&E
team on the inclusion of
SLM indicators in the
CLUP’s M&E.
Include SLM indicators in
the implementation of
the M&E by the LGU.

How to Mainstream
Methods for data analysis
and results and findings
for mainstreaming
package implementation
and M&E
- Preparation of budget
support for capacity
building program
- Determine capacity of
LGU to fund SLM
program;
- Identify possible sources
of funds from LGU’s
budget
- Prepare and submit
funding proposals to
international donor
organizations
- Harness funds of NGAs
supporting SLM
programs of LGUs
Output 28.
SLM indicators to
be included in the M&E of CLUP.
- Regular reporting of the
performance of SLM interventions.

Output 27.
Proposed
investment plan for SLM and
potential sources of funds

Outputs of mainstreaming
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Entry Points
CLUP Planning
process/Plan
Chapter

zoning ordinance and
land use allocation and
regulations
Location and extent of
land degradation and
the progress in
arresting various forms
of land degradation
problems and illegal
conversion of
agricultural lands.

SLM concerns

Status of land
degradation from BSWM,
CLUP, ILMF/SLM plan (if
any)
Refer to Outputs 6, 11,
and 13.

Data inputs needed and
sources

What to mainstream

Chart changes in status of
land degradation and land
use conversion using
baseline and recent
measurements applying
GIS-assisted mapping using
remote sensing data.

How to Mainstream
Methods for data analysis
and results and findings
for mainstreaming

Output 29.
Monitoring system
for tracking down changes in the
extent and location of land
degradation, agriculture/forest
land uses, and agriculture/forest
land conversion.

Outputs of mainstreaming
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7
GUIDELINES ON MAINSTREAMING ILMF/SLM
IN THE CLUP
Using the structure given above, the simplified guidelines for
mainstreaming SLM concerns are concisely described below following the
CLUP planning steps and plan chapters. Case examples are provided to
clearly impart to the users how mainstreaming can be carried out. The
results of applying the mainstreaming guidelines in Malaybalay City are
shared with the LGU users as the case examples.

7.1 Pilot Testing of Guidelines and Main Findings
The mainstreaming guidelines formulated in this Supplemental Guidelines
were pilot tested in the two LGUs, namely: Abuyog municipality in Leyte
and Malaybalay city in Bukidnon, which are the partner LGUs under the
UNDP SLM Project. Pilot testing determined the practicability and
operationability of the mainstreaming guidelines. Revisions to the
guidelines were made after pilot testing to refine further the guidelines.
Planners from both LGUs shared the same following weaknesses and
difficulties in the conduct of SLM mainstreaming in their CLUPs:
1. assessing and mapping land degradation types; they required
technical inputs from BSWM;
2. assessing and mapping suitability of agricultural lands to various
crops; they required technical inputs from BSWM;
3. establishing ENRA-ARA accounts; they required technical
assistance from experts;
4. formulating and mapping spatial strategy for agriculture and
agroindustry development and infrastructure support facilities;
and
5. formulating SLM programs and projects including infrastructure
support facilities and estimating funds required.
Tasks that local planners in the two pilot LGUs are not yet capable of doing
based on the analysis of their mainstreaming report and the results of their
self-evaluation are as follows:
1. preparation of land degradation assessment and maps using GIS;
2. preparation of land suitability assessment and map using GIS;
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3. preparation of ENRA-ARA particularly monetizing the
environmental benefits and costs;
4. assessment of the potential impacts of climate change and natural
disasters on agriculture employing CDRA or CCVA and HEA tools;
5. formulation of the spatial strategy with mainstreamed agroindustrial development and SAFDZ overlay;
6. integration of prime agricultural lands and agriculture heritage
areas in the local zoning map and ordinance; and
7. formulation of SLM programs and projects including
infrastructure support facilities and estimating funds required
A number of the steps and procedures in the SLM mainstreaming
guidelines was only partially undertaken by the LGU planners due to the
absence or lack of data on the following:
1. location, extent and severity of land degradation types (statistical
data and maps)
2. location, extent and spatial direction of agricultural and forest land
use conversion (statistical data and maps)
3. complete physical inventory (statistical data and map) on crop
production (types of crops, total area planted, number of cropping
per year, and average yield per hectare)
4. value of crop production (value of annual production of specific
types of crops)
5. land suitability map to various types of crops
6. hazard vulnerability of areas planted to crops (statistical data and
maps)
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From the results of pilot testing, some improvements in the SLM
mainstreaming guidelines were made are as follows:
1. Clearer and more detailed procedures on the following
mainstreaming steps:
a. profiling agro-edaphic and agro-climatic factors;
b. detailing agricultural land uses and zoning of prime
agricultural lands;
c. potential impacts of climate change and natural disasters on
agriculture employing CDRA or CCVA and HEA tools;
d. potentials and constraints for agriculture development;
e. areas suitable and non-suitable for agriculture development
based on crop suitability information and maps
2. Provide examples of tables and maps for relatively difficult
mainstreaming procedures such as:
a. land degradation assessment;
b. land crop suitability assessment;
c. ENRA-ARA accounting.
3. Expanding the list of sources of data and information to guide LGU
planners where to source data needed SLM mainstreaming.
The specific capacity building needs of the LGU planners from the two pilot
LGUs were identified to include the following:
1. technical assistance by BSWM on the assessment and mapping of
land degradation and land suitability;
2. training on agriculture hazard exposure mapping; and land
suitability mapping using GIS;
3. training, mentoring and technical assistance in the preparation of
ENRA-ARA accounts and their uses and more intensive training on
environmental cost and benefit analysis and valuation;
4. training and hands-on establishment of SLM performance
monitoring and evaluation indicators and system;
5. user-friendly manual for planning tools to include: ILMF planning;
CCVA and DRA; ENRA-ARA; land degradation monitoring and
evaluation; crop suitability assessment; and SLM performance
monitoring and evaluation.
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7.2

Guidelines and Procedures for Mainstreaming SLM into
the CLUP
STEP 1:
GETTING ORGANIZED FOR SLM PLANNING

Entry Point: CLUP Planning Step/Plan Chapter: Getting organized
What to mainstream:
Organization of planning team with representatives from MAO/CAO,
MPDO/CPDO, MENRO/CENRO and BSWM, FMB, HLURB, Farmers
organization
Data inputs needed and sources:
ILMF Plan (if any)
Land resources data base and GIS maps;
Updated CLUP; LCCAP; FLUP (if any);
Agri-subsector plan
How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Get approval of SLM integration in the CLUP from SB.
• Define roles and responsibilities and outputs of participating
institutions
Outputs of mainstreaming
Output 1
•
•
•

SB Resolution Approving Proposal on SLM mainstreaming
EO on Planning Team Composition and Membership
Database and Development Plan Compilation on Sustainable
Agriculture.

STEP 2:
IDENTIFYING STAKEHOLDERS
Entry Point: CLUP Planning Step/Plan Chapter: Identifying
Stakeholders
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What to mainstream:
Institutions and prominent individuals working on soil conservation and
agriculture and agroforestry development
IEC and briefing materials on SLM integration in the CLUP
Data inputs needed and sources:
SLM information materials;
Inventory of institutions and prominent individuals working on SLM
projects, soil conservation and agriculture and agroforestry development
How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Conduct workshop to identify stakeholders
• Involve stakeholders in SLM mainstreaming in the CLUP:
representatives from farmers’ organizations, agriculture-based
CSOs, the private sector & agriculture colleges and state
universities
Outputs of mainstreaming
Output 2
•
•
•

List of Identified Stakeholders
Action Plan/Strategies for Stakeholders’ Participation
Stakeholders’ Commitment and Support in the Planning
Activities

STEP 3:
SLM MAINSTREAMING IN VISION SETTING
Entry Point: CLUP Planning Step/Plan Chapter: Vision setting
What to mainstream:
Statement or phrase on “conservation of land and water resources for
sustainable agriculture development” in the existing Vision statement of
agriculture-based municipalities and cities.
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Data inputs needed and sources:
CLUP existing Vision statement.
Review and revise existing Vision to integrate SLM or land resources
conservation for agriculture and agroforestry development.
How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Conduct stakeholders’ consultation in Vision formulation.
Stakeholders include those lowland and upland farmers’
organizations, CSOs, private sector and academic institutions
which reside or are located in the city or municipality. See Step 1.
• Comments and suggestions by other stakeholders through oral
(meetings) or written communications are evaluated and
considered in the revision of the Vision for the LGU
Outputs of mainstreaming
Output 3
Enhanced Vision statement considering SLM or conservation of land
resources
Case example: Malaybalay City – Vision setting:
Enhanced Vision Statement
Malaybalay as a prime agri-industrial center in Northern Mindanao,
with God-centered, productive, and resilient people, conserving land
and water resources to sustain ecologically-balanced environment
and support its vibrant agri-based economy, through accountable
governance.

STEP 4:
SLM MAINSTREAMING IN ECOLOGICAL PROFILE AND SITUATION ANALYSIS
Entry Point: CLUP Planning Step/Plan Chapter: Ecological profile
and Situation Analysis of the Agriculture Sub-sector
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What to mainstream:
Land resources profile: Data and Maps
• Agro-edaphic and agro-climatic factors - soil types; topography/
slope; fertility; rainfall; temperature, etc., and vegetation cover
types (forest, grass, shrubs).
Population profile: farm households engaged in farming,
agriculture enterprises, and agroforestry and the farmers’ annual
average per capita income.
Data inputs needed and sources:
Statistical data and maps on land resources profile and vegetation cover
types from BSWM, FMB, NAMRIA and LGU’s CLUP or ILMF/SLM plan (if
any).
• Population of farmers and their dependents and their income
statistics from PSA and LGUs’ CBMS and other sources on farming
income surveys.
How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Compile data and information on land resources profile and
vegetation cover types from various sources.
• Highlight land resources characteristics – their general potentials
and limitations for agriculture development and integrate into the
CLUP’s physical profile section. If the CLUP already contains the
physical and vegetation profiles, just enhance it with the data
gathered from selected government agencies such as DA, BSWM
and FMB.
• Compile data on farming population’s profile.
• Highlight population size, household size, average size of farms,
poverty incidence and annual income from farming and other
sources.
• Calculate the indicative pressure on agricultural and agroforestry
lands by growing population (average ratio of agricultural lands in
hectares per farmer; agroforestry land in hectares by upland
farmers)
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Outputs of mainstreaming
Output 4
•

Comprehensive land resources profile (soil and climate
characteristics); general potentials and limitations

•

Farming households’ profile.

•

Indicative level of population pressure on agricultural lands

Case example: Malaybalay City
Table 7.2 Land Resources Profile, Malaybalay City
Output 3
Land resources profile
Land area:108,258 Hectares; 32% A&D lands and 68% forestland
Climate type: Rainfall and temperature. Fourth type or intermediate B type
- with no very pronounced maximum rain period and dry season. Annual
average rainfall is 3,255.03mm, Annual average maximum temperature is
32.34 0C (Source: PAGASA, 2015)
General topography: 622 meters above sea level
Soil types: Adtuyan clay, Alimodian clay, Calauag clay, Faraon clay, Kidapawan
clay; Kidapawan clay loam, Maapag clay, Mountain soil (undifferentiated), San
Manuel silt, San Manuel silt loam, San Miguel silt loam (Source: DENR, 2000)
Soil fertility status: Presence of Soil Fertility Map (2010). On-Going Updating
to Expand Coverage.
Total Population: 172,945 (Source: MISS 2017)
Farming Population: 19,873 (Source: MISS 2017)
Employment rate: 91.2% (Source: MISS 2017)
Household annual average income or Average per capita income: Pesos
24,376.85 (based on MISS 2017 needs validation)
Sources of income: Agriculture, Businesses, Government Employment,
Economic enterprise

The City of Malaybalay has a total land area of 108,258 hectares. The city
is comprised of 46 barangays, of which 13 barangays are considered as
urban, 4 are urbanizing and 29 are rural. Sixty-eight percent or the
majority of the land area is classified as forestland, and the remaining 32%
is classified as alienable and disposable land.
Topography The average elevation of the City is 622 meters above sea
level and almost 60% of the total land area has above 30% slope,
characterized by steep hills, mountains and clifflike streamside. About
25% are level, gently sloping and undulating. The rest is rolling and hilly.
Climate Data from PAGASA for the past three years - 2011 to 2013 reveals
that the annual average rainfall was 3,255.03mm. This figure is higher than
the 30-year period (1981 to 2010) average annual rainfall which was only
2,569.90mm. The month of July remains to have the highest rainfall at
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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421.07mm for the past three years, which was only 323.3mm before. The
thirty-year period (1981-2010), identified February as the driest month
with only 106.1mm average rainfall. However, for the past three years, the
driest month were April with 136.93mm. The temperature of Malaybalay
City is relatively cool the whole year. The annual average maximum
temperature of the city for the past three years was 32.340C and this was
only 29.90C in the 1981 to 2010 period. The average minimum
temperature before was 18.50C and it went down to 15.540C for the past
three years. The hottest month appears to be April at 330C and the coldest
is January at 13.830C. The overall trend in the climate of the city is that its
average rainfall in the City is increasing; its average maximum
temperature is increasing while its average minimum temperature is
decreasing.
Soils About 66% of the City’s soil is identified as undifferentiated
mountain soil and the rest is clay. The predominant types of clay are
Kidapawan, Alimodian and Adtuyon which are generally good for cropland
and general farming. The major landforms, on the other hand, consist of
mountains, which have favorable soil properties and volcanic foot slopes
and volcanic hills that favor the introduction of highland tropical crops
such as potatoes, cabbage and other high-value crops. However, these
areas are quite erodible when cultivated due to steep slopes.
Vegetative Cover Based on the land cover data collected from PhilGIS,
43,168.93 hectares of land area in the City of Malaybalay is planted to
annual crops, which made up around 39.88% of the city’s total land area.
Closed forest with broadleaved vegetation came in second with 23,415.64
hectares or 21.63%. Grasslands followed with 21,058.72 hectares or
19.45%. There are also around 11% or 12,168.63 hectares of land which
are classified as open forest.
Land Classification of the City’s total land area of 108,258 hectares, only
34,575.97 hectares (32%) are alienable and disposable area, while the
bigger portion of 68% or 73,682.03 hectares is classified as timberland or
forestland.
Existing and Proposed General Land Uses Within the Alienable and
Disposable (A&D) lands, the total area for settlements is 2,039.22 hectares,
which comprises about 6% of the total A&D lands. Largest in the
settlements’ category are Residential lands - both general and socialized with 1,248.52 hectares or 62% of the total settlements. The agricultural
lands, divided into production and protection lands, have a total area of
32,536.75 hectares or 94% of the total A&D lands. About
3,616.83hectares (mainly irrigated ricefields) are protected through the
Network of Protected Agricultural Areas for Development (NPAAAD). The
biggest chunk of the city’s territory falls within the Forestlands category.
64

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Supplemental Guidelines for Mainstreaming SLM in the CLUP

Within this classification are the Production Forests with an area of
27,152.08 hectares or 37% of the total forestlands. The Protection Forests
is 46,529.95 hectares or 63%. This means that roughly two-thirds of all
Forestlands are institutionally protected. The protected areas need
introduction of sustainable land management activities. However, there
are already settlements inside the Forestlands which constituted a
combined area of 390 hectares.
What to mainstream: 2
2. Agricultural land uses (annual & perennial crops, poultry and livestock,
inland fisheries, grazing lands, and agriculture support infrastructure –
irrigation, SWIP, farm-to-market roads, storage and drying facilities).
Present the different agricultural uses in statistics (location and extent)
and georeferenced GIS maps.
Data inputs needed and sources:
•

Statistical data and GIS maps of existing agricultural and
agroforestry land uses and agriculture support facilities from LGU,
BSWM, DA, NAMRIA and FMB.

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Prepare maps and tables on the locations and extents of various
agricultural land uses and agroforestry areas (if not yet provided
in the CLUP); otherwise extract data from the CLUP.
• Provide the types, number and location of agriculture support
facilities in the barangays for improved agricultural production.
Outputs of mainstreaming
Output 5
Locations and extents of agricultural lands; uses of agricultural lands
and population and income of farming families.
Case example: Malaybalay City
The proposed template for classifying agricultural land uses (existing and
proposed) is given in Table 7.3 below. Although this is an ideal template,
what is happening on the ground is different. The existing agriculture and
forest land use in Malaybalay depict the realities on the ground. In many
hilly and mountainous areas, production and protection forests were
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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inevitably encroached upon by settlements due primarily to two reasons:
1) indigenous communities in CADC areas require lands to build their
houses which eventually expands as their population increases; 2) migrant
upland farmers in forest lands built their houses which area eventually
expands as their population grows. Even protected lowland agricultural
areas are not spared from illegal settlements encroachment despite the
laws and regulations restricting the reclassification and conversion of
prime agricultural lands. These are the issues and challenges that must be
addressed by SLM planning and program intervention which are discussed
in the mainstreaming guidelines.
Table 7.3 Proposed Template for Agriculture and Forest Land Use
Classification
Existing Land Use
Agriculture lands
Protection Lands
NPAAAD/Prime Agricultural
Lands
Production Lands
Crop Production
Livestock/Poultry
Plantation Crops
Agriculture Processing Plants
Fisheries
TOTAL
Forest lands
Protection Forest
NIPAS
Production Forest
Communal Forest
Agroforestry Development

Area (hectares)

% of Total

Industrial Tree Plantation
Declared Settlements area
Grazing lands
NIPAS - All areas or islands in the Philippines proclaimed, designated or
set aside, pursuant to a law, presidential decree, presidential
proclamation or executive order as national park, game refuge, bird and
wildlife sanctuary, wilderness area, strict nature reserve, watershed,
mangrove reserve, fish sanctuary, natural and historical landmark,
protected and managed landscape/seascape as well as identified virgin
forests are designated as initial components of the System.
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Existing Agriculture and Forest Land Use in Malaybalay City
Figure 7.1 shows the existing land use map with agriculture areas of
Malaybalay City. Agricultural Lands for Protection are depicted in light
blue color; Agricultural Lands for Production are in light green color).

Map 7.1 Existing Land Use Map, Malaybalay City, 2016
About 88% of the total lands used for agriculture is devoted to production
while only 12% is reserved for protection. Plantation crops occupy about
25% of the agricultural lands (Table 7.4). For forest land use, about
48.69% are allotted for forest production and 51.31% for protection.
Forest lands that are presently occupied by settlements total to 390
hectares or 0.52% of total forestland area (Table 7.4). It should be noted
that the City is hilly and mountainous (68% forest land – see Box 2) with
substantial area (about 53% of the city’s total land area) under CADC.
Thus, settlements and agriculture uses are encroaching even in protection
forest. There is now an effort on the part of the LGU to correct the situation
by regulating further encroachment and by relocating settlements in
urban areas.
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Table 7.4 Existing Agriculture and Forest Land Use, Malaybalay City,
2016
Existing Land Use
Agriculture
Protection Lands
Rivers
Production Lands
Light Industries (Processing
Plants)
Agricultural Lands
(Protection)
Agricultural Lands
(Production)
Agri-Industrial
(Livestock/Poultry)
Agro-Industrial (Plantation
Crops)
SUB-TOTAL
Forestland/Timberland
Protection Forest
Settlements
Agri-Industrial
(Livestock/Poultry)
Agricultural Lands
(Protection)
Forest Lands (Protection)
Forest Lands (Production)
MKRNP
Roads
Rivers
SUB-TOTAL
Production Forest
Settlements
Agri-Industrial
(Livestock/Poultry)
Agricultural Lands (Protection)
Forest Lands (Production)
Roads
Rivers
SUB-TOTAL
TOTAL FORESTLAND /
TIMBERLAND

Area (hectares)

% of Total

298.59

0.917

3,616.83

11.11

20,070.94

61.68

386.19

1.18

8,164.20

25.09

32,536.75

100.00

101.59

0.21

31.02

0.06

217.31

0.46

23,029.42
11,321.85
11,511.32
39.49
277.94
46,529.95

49.49
24.33
24.73
0.08
0.59
100.00

288.41

1.06

44.66

0.16

2,748.83
23,821.53
90.40
158.24
27,152.08

10.12
87.73
0.33
0.58
100.00

73,682.03

100.00

Source: Malaybalay City CLUP 2016-2025.
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Box 2
Forest land and forest cover, Malaybalay City
The total area of forestland is 73,682.03 hectares or about 68% of the total land area of
the city. Forest cover remained at only 27,766.45 hectares (37.7% of the total
forestland area). About 22,960 hectares of the forestland were already converted and
used for agricultural purposes.
The remaining forest cover is threatened by the continuous expansion of agriculture in
the forestland.
Four tribal communities in the city were granted Certificates of ancestral domain claim
(CADCs) covering an area of 57,978.24hectares or about 53% of the city’s total land
area. It is important that the SLM programs and projects be integrated into the
Ancestral Domain Sustainable Development Protection Plan (ADSDPP) of the CADC to
ensure the sustainability of agriculture and agroforestry uses of the CADC areas.

The largest portions of agricultural lands that are planted to crops are corn
which occupies 32% of the total agricultural lands; industrial crops (27%);
and palay (16%). Malaybalay is considered as a corn producing city (Table
7.5). This crop is planted in sloping areas of the city’s landscape. Corn
cultivation in sloping areas without SLM measures is causing accelerated
topsoil erosion and would eventually negatively affect yield and
production.
Table 7.5 Agricultural Land Uses by Types of Crops, Poultry and
Livestock and Fisheries, Malaybalay City
Agriculture Land Use Type
Agriculture
Annual
Palay
Corn
Cassava
Vegetables
Assorted Leafy Vegetables
Fruit Vegetables
Root Vegetables
Industrial Crops
Rubber
Coffee
Cacao
Banana

Latest year
available
Area (hectares)
32,536.75
5,048
10,550
827
1,212
81
1,108
23
8,777
1,248
293
45
5,491
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Area
16%
32%
3%
4%

27%

69

Supplemental Guidelines for Mainstreaming SLM in the CLUP

Agriculture Land Use Type
Sugarcane
Bamboo
Oil palm
Abaca
Fruit Trees
Mango
Jackfuit
Durian
Lansones
Rambutan
Coconut
Papaya
Ornamentals
Poultry and Livestock
Fisheries
Grand Total

Latest year
available
Area (hectares)
1,347
37
28
288
754
29
23
140
418
21
63
30
32
462
24
27,686

Percent of Total
Area

2%

0.1%
1.4%
0.1%
85%

Farming Population and Income profile
• Farming Population: 19,873 (Source: MISS 2017)
• Income from Agriculture = Php.20,283,497.91 (CTO, 2017)
• Total Local Income = Php.157,273,675.73 (CTO, 2017)
• Income contribution from Agriculture = 12.89%
• Average per capita income: P 24,376.85 (based on MISS needs
validation)
What to mainstream: 3
3. Location and extent of prime agricultural lands
Data inputs needed and sources:
•
•
•
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Criteria on identifying prime agricultural lands are provided under
the CARL and AFMA provisions on NPAAAD.
NPAAAD maps on prime agricultural lands.
Other available maps on prime agricultural lands from LGU-MAO,
DAR-MARO, BSWM, and NIA.
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How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Extract the location and extent of prime agricultural lands from the
NPAAAD maps.
• Give emphasis on the location of irrigated and irrigable areas with
funding commitment.
• Validate the NPAAAD map on prime agricultural lands on the
ground with DA-BSWM, LGU’s CAO/MAO and DAR’s MARO.
• Update NPAAAD map on prime agricultural of the municipality or
city based on validation results.
• Overlay the NPAAAD map with the map of the city’s built-up areas
or urban lands.
• Identify the type and extent of prime agricultural lands located
near or adjacent to fast-growing urban areas that are threatened
by urban expansion. Use a buffer zone of 2km wherein prime
agricultural lands with a distance of less than 2 km from urban area
fringes are susceptible to conversion when the urban areas
expand.
Box 3
Agricultural lands identified under AO 20, s. of 1992, as non-negotiable for
conversion are as follows:
1. All irrigated lands where water is available to support rice and other crop
production;
2. All irrigated lands where water is not available for rice and other crop
production but within areas programmed for irrigation facility rehabilitation
by DA and National Irrigation Administration (NIA); and
3. All irrigable lands already covered by irrigation projects with firm funding
commitments at the time of the application for land conversion or
reclassification.
NPAAAD classification of prime agricultural lands: "Network of Protected Areas for
Agricultural and Agro-industrial Development (NPAAAD)" refers to agricultural areas
identified by DA through BSWM in coordination with NAMRIA in order to ensure the
efficient utilization of land for agriculture and Agro-industrial development and
promote sustainable growth.
The NPAAAD covers all irrigated areas, all irrigable lands already covered by irrigation
projects with firm funding commitments; all alluvial plain land highly suitable for
agriculture whether irrigated or not; Agro-industrial croplands or lands presently
planted to industrial crops that support the viability of existing agricultural
infrastructure and agro-based enterprises, highlands, areas located at an elevation of
five hundred (500) meters or above and have the potential for growing semi-temperate
and high-value crops; all agricultural lands that are ecological fragile, the conversion of
which will result in serious environmental degradation, and mangrove areas and fish
sanctuaries
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Box 4
Regulations on land conversion and reclassification of prime agricultural lands.
Section 4 of DAR Administrative Order No. 1, Series of 2002 defines the areas which
are non-negotiable for conversion even when some portions thereof are eligible for
conversion.
Section 8.4 thereof states that when the agricultural land which is the subject of the
application for conversion has been acquired under RA 6657, its conversion shall be
allowed only if the applicant is the agrarian reform beneficiary and after the applicant
has fully paid his obligation as required under Section 65 of RA 6657.
The authority of cities and municipalities to reclassify agricultural lands to
nonagricultural uses and to provide the manner of their utilization and disposition is
provided for under Section 20 of RA 7160. The same law also provides the percentage
limit of agricultural areas for reclassification as follows: • For highly urbanized and
independent component cities –15%
•
For component cities and first to third class municipalities –10%
•
For fourth to sixth class municipalities - 5%
•
Any reclassification beyond or over 15% is subject to authorization by the
President upon recommendation of NEDA.

Outputs of mainstreaming
Output 6
•

•
•
•
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Existing or preferably updated NPAAAD map based on ground
validation with focus on irrigated and irrigable (with funding
commitment or programmed for irrigation development) prime
agricultural lands.
Location and extent of prime agricultural lands vis-à-vis rapidly
expanding urban areas.
Charted direction of urban growth path to project whether it will
encroach or cut across prime agricultural lands.
Overlay maps of prime lands with urban growth directions and the
location and measurement of the area of prime lands threatened by
urban expansion. The 2km urban buffer zone (yellow line) is
assumed to be the direction of growth expansion of urban land
uses.
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Case example: Malaybalay City
Malaybalay City is still an agricultural city, with most of its residents
depending heavily on crop production or other agri-based economic
activities. The total land area for agriculture within the city is 35,279.98
hectares. About 8,626.07 hectares or 24% of this land are used as
plantation crops such as banana, pineapple, and sugarcane (8,164.20
hectares) and livestock/poultry farms (461.87 hectares).
Since 2000, the area occupied by plantation crops (banana and pineapple)
and poultry/piggery farms grew by about 42%. Most of the lands planted
to plantation crops were taken from prime agricultural lands. Some of the
corporate plantations are cultivated in highly elevated and steeply sloping
areas without soil conservation practices. Thus, these areas suffer from
accelerated loss of topsoil causing siltation of rivers and creeks. Silted
waterways cause flooding or riverine communities. Moreover, wastes
from poultries and piggeries pollute rivers and creeks.
Prime agricultural lands had been identified and mapped in the City.
Twenty barangays have varying sizes of prime agricultural lands ranging
from 857 to 1.5 hectares. The total area of prime agriculture lands in the
city is 3,608.65 hectares. Four barangays, namely: Casisang, Sumpong,
Bangcud, and Kalasungay have a total prime agricultural land of about 80
hectares which are threatened by urban expansion (Table 7.6). Figure 7.2
shows the locations of prime agricultural lands in the city while Figure 7.3
depicts the location of prime lands at risk to conversion due to urban
expansion.
The other prime agricultural lands located in 18 barangays with a total
land area of 3,528.65 hectares are outside the 2km buffer zone of urban
areas and are not immediately threatened by urban and expansion (Table
7.6).
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Table 7.6 Location and Extent of Prime Agricultural Lands,
Malaybalay City
Barangay

Extent (hectares)

Casisang
Sumpong
Bangcud
Managok
Busdi
Cabangahan
Caburacanan
Can ayan
Dalwangan
Kalasungay
Kulaman
Laguitas
Linabo
Maligaya
Mapulo
Miglamin
Patpat
San Martin
Silae
Simaya
Sto.Nino
Violeta
Total

28.39
1.50
45.87
852.83
127.93
9.76
56.10
105.02
141.62
3.68
86.57
1.08
623.41
107.76
12.24
12.17
0.74
99.00
133.39
857.05
0.84
301.70
3,608.65

Nearest Urban Area or
Poblacion (within 2km)
Yes
Yes
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No

Malaybalay City: Final CLUP 2016 - 2025
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Map 7.3 Prime Agricultural Lands at Risk to Conversion, Malaybalay City, 2017
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What to mainstream: 4
4. Agricultural land resources accounting (and valuation); wealth
accounting and contribution to the local economy
Data inputs needed and sources:
•

•
•

Historical statistics (last 5 years) on physical area and/or effective
area planted to various crops and fruit trees and economic values
of production sourced from LGU-MAO, surveys and interviews of
key respondents.
Total income or revenues generated by the city municipality from
various data sources.
Agricultural resource accounting study from ILMF/SLM plan (if
any)

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Follow the ENRA-ARA method which summary is provided in
Annex A.
• Analyze at least the 5-year trend in size of total cultivated
agricultural lands and its production values.
• Note whether the physical area and/or effective area planted and
value of production are increasing, decreasing or more or less
constant.
• Compute percentage contribution of agriculture from the total
income of the city/municipality during the last five years (or the
number of years with reliable data available).
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Outputs of mainstreaming
Output 7
•

Report on agriculture resource accounting showing changes in
agricultural land use and income from production.

•

Declining or increasing contribution of agriculture in the local
economy is indicated.

Case example: Malaybalay City
The results and findings in accounting for rice (irrigated and rainfed) are
found in Table 7.7. The area planted to irrigated rice increased in 2017 by
7.9% compared to 2016 baseline. Production per hectare in 2016 also
increased by 3.92%. However, the economic value of rice production
under irrigated lands declined by Pesos 164,600,369.96 or 11% in 2017
compared to 2016 posted value.
In the case of rainfed rice, the area cultivated in 2016 was reduced by
3.33% in 2017 but the production per hectare increased by 2.45%. The
economic value of production was not computed for 2016, thus the change
in production values in pesos in 2017 cannot be determined. The
Agriculture Resource Account (ARA) for the other crops is also provided
in Table 7.7.
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1.50

5.00
4.50

1.10

7.20

15.50
8.60

42.80

66.20
4.20

9.60

12.80

Sub-total
30,802.95
B.1.6 Fruit and Vegetables
B.1.6.1. Squash
759.90
B.1.6.2 Eggplant
82.80

8.00

4.20

13,605.05

70.00

3.75

3,348.60

B.1.6.3
Ampalaya

2,452.00

4.47

67.00

531.00
81.00

53,180.17

10.00

12.00

33.20
4.00

37.70

17,492.82

3,597.65

21,090.80

4.49

2,536.50

Area
(ha)

16,953.65

Production/
Ha MT

8.00

15.50
8.60

8.60

1.10

8.00
2.80

1.50

4.67

3.39

4.46

4.60

5.30

Production/
ha MT

Latest Production Account
(2017)

8,450.00

7,828.60

Area planted
(ha)

Baseline Physical Account
(2016)

5.10

B.1.1 Irrigated
Rice
B.1.2 Rainfed
Rice
B.1.4 Corn
B.1.4.1 white
corn
B.1.4.2 yellow
corn
B.1.5 Leafy
Vegetables
B.1.5.1 Pechay
B.1.5.2 Lettuce
B.1.5.3 Green
Onion
B.1.5.4 Chinese
Cabbage

B.1 Crops

Agriculture
commodities

(4.29)

(30.12)
(2.17)

25.00

(49.85)
(4.76)

(11.92)

28.58

7.44

24.40

(3.33)

7.94

Area (ha)

0.00

0.00
0.00

0.00

60.00
(37.78)

0.00

11.19

(9.60)

(0.22)

2.45

3.92

Production/
ha MT

Percent Change of
Physical Account

200,000.00

387,500.00
215,000.00

27,500.00

125,000.00
112,500.00

37,500.00

3,130,588,108.31

1,484,683,029.96

Peso

Baseline
Economic
Account

Table 7.7 Agriculture Resource Accounting (ARA) - Lowland Agriculture, Malaybalay City

Case example: Malaybalay City

16,733,920.00

256,956,210.00
21,747,852.00

7,365,010,942.10

412,104.00

8,292,032.00
349,664.00

1,765,491.00

2,550,407,674.67

380,760,165.87

2,936,708,300.96

166,232,849.60

1,320,082,660.00

Peso

Latest Economic
Account
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B.1.8.1. Peanut
B.1.8.2 Soybean
B.1.8.3
Mungbean
B.1.8.4
Cowpeas
B.1.8.5
Stringbeans

B.1.6.9
Watermelon
B.1.6.10 Upo
B.1.6.11 Patola
B.1.7 Root
Vegetables
B.1.7.1 Carrots
B.1.7.2 Raddish
B.1.7.3
Singkamas

Sub-total

B.1.6.8 Sayote

B.1.6.4
Cucumber
B.1.6.5 Tomato
B.1.6.6 Sweet
Pepper
B.1.6.7 Okra

Agriculture
commodities

8.60
8.50

12.40

1.10
2.00

0.80

1.20

1.00

14.40
9.10

10.50

26.50
1.90

17.20

11.30

59.00

6.30

96.80
1,382.90

11.90
8.00

5.90

52.70

3.40
23.60

6.20

150.80

1.10

10.90

141.60

9.60

7.40

Production/
Ha MT

28.30

Area planted
(ha)

Baseline Physical Account
(2016)

45.00

4.00

14.00

27.00
2.00

17.00

8.00
6.00

11.00
21.00

31.00

96.00
1,094.00

42.00

122.00

126.00

29.00

Area
(ha)

1.20

1.50

1.00

1.20
1.00

10.00

8.80
6.60

11.00
8.10

13.70

6.30

5.90

6.20

11.00

7.50

Production/
ha MT

Latest Production Account
(2017)

(23.73)

(64.60)

(18.60)

1.89
5.26

61.90

20.00

25.00

25.00

9.09
(50.00)

(19.35)

1.35
(22.35)

2.33

(44.44)
2.47
(34.07)

1.25

(7.56)

0.00
0.00
1,145.45

0.00

0.92

1.35

Production/
ha MT

(11.02)

223.53

(20.30)
(0.83)
222.92

(19.10)

(11.02)

2.47

Area (ha)

Percent Change of
Physical Account

25,000.00

30,000.00

20,000.00

310,000.00

444,000.00
212,500.00

215,000.00

200,000.00

297,500.00

147,500.00
157,500.00
27,500.00

444,000.00

Peso

Baseline
Economic
Account

1,685,880.00

187,320.00

437,080.00

B.1.8 Legumes
1,011,528.00
62,440.00

5,307,400.00

6,790,350.00
1,236,312.00

2,197,888.00

5,310,522.00
-

3,777,620.00

7,736,316.00
18,881,856.00
13,259,134.00
408,991,366

23,614,808.00

43,270,920.00

6,790,350.00

Peso

Latest Economic
Account
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1.00

11.80

6.10

15.90

9.60
8.90

139.20

44.30

43.50
8.40
235.40

B.1.10.1 Rubber
B.1.10.2 Coffee
B.1.10.3 Mango
B.1.10.4a
Pineapple
(Corporate)
B.1.10.4b
Pineapple
(Backyard)

2.80
2.00
3.40

44.70

30.00

2,358.30
289.60
56.60

1,102.00

2.50

B.1.10 Industrial Crops

Subtotal

B.1.9.1 Sweet
Potato
(Camote)
B.1.9.2 White
Potato
B.1.9.3 Gabi
B.1.9.4 Ubi

0.90

0.50

234.20

0.90

1.00

Production/
Ha MT

3.50

31.90

Area planted
(ha)

Subtotal
B.1.9 Root Crops

B.1.8.7 White
beans
B.1.8.8 Red
beans
B.1.8.9 Winged
Beans

B.1.8.6 Baguio
beans

Agriculture
commodities

Baseline Physical Account
(2016)

1,102.00

55.52

1,614.42
387.00
76.75

51.00
4.00
186.20

35.00

96.20

212.00

1.00

1.00

1.00

23.00

Area
(ha)

44.70

4.50

0.28
0.50
0.70

7.20
8.80

17

15

1.0

1.0

1.0

1.20

Production/
ha MT

Latest Production Account
(2017)

43,980.00

(94.96)

(31.54)
33.63
35.60

17.24
(52.38)

(20.99)

(30.89)

(34.07)

(91.53)

49.00

(89.93)

(90.18)
(75.00)
(79.41)

(25.00)
(1.12)

6.92

145.90

(22.35)

0.00

11.11

11.11

(71.43)
100.00

20.00

Production/
ha MT

(27.90)

Area (ha)

Percent Change of
Physical Account

750,000.00

1,117,500.00

70,000.00
50,000.00
85,000.00

240,000.00
222,500.00

212,500.00

25,000.00

22,500.00

22,500.00

25,000.00

Peso

Baseline
Economic
Account

1,537,878,468.00

7,800,004.80

13,860,602.91
6,041,070.00
1,677,294.50

11,463,984.00
1,098,944.00
76,189,288.00

18,575,900.00

45,050,460.00

30,195,984.00

1,236,312.00

31,220.00

31,220.00

31,220.00

861,672.00

Peso

Latest Economic
Account
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Subtotal

B.1.11 Fruits
B.1.11.1 Papaya
B.1.11.2
Citrus/Lemon
B.1.11.3 Guava
B.1.11.4
Avocado

Subtotal

B.1.10.5a
Banana
(Corporate)
B.1.10.5b
Banana
(Backyard)
B.1.10.6
Jackfruit
B.1.10.7 Durian
B.1.10.8
Lanzones
B.1.10.9
Rambutan
B.1.10.10
Sugarcane
B.1.10.11
Coconut
B.1.10.12 Oil
Palm
B.1.10.13 Abaca

Agriculture
commodities

93.00

3.94

2.20

343.30
7,361.90

0.90

2.20

179.00

3.80

15.16

72.40

1.00

61.10

1,714.00

1.90

3.00

24.80

2.60

3.00

42.00

1.90

3.40

56.60

85.60

7.70

13.40

316.30

26.80

61.70

Production/
Ha MT

778.00

Area planted
(ha)

Baseline Physical Account
(2016)

62.00

10.00

2.00

4.00

46.00

94.00
5,847.99

81.00

1,219.00

28.00

35.00

50.00

11.00

316.30

778.00

Area
(ha)

3.94

0.90

5.00

4.10

1.80

1.30

60.00

2.30

1.50

5.20

6.60

13.40

61.70

Production/
ha MT

Latest Production Account
(2017)

163.16

100.00

53.85

(46.26)

(72.62)

(54.75)

(100.00)

(28.88)

12.90

(16.67)

(11.66)

(58.96)

0.00

0.00

Area (ha)

0.00

0.00

163.16

115.79

(18.18)

(40.91)

(100.00)

(1.80)

(23.33)

(50.00)

52.94

(14.29)

0.00

0.00

Production/
ha MT

Percent Change of
Physical Account

98,500.00

22,500.00

47,500.00

47,500.00

55,000.00

55,000.00

379,000.00

1,527,500.00

75,000.00

75,000.00

85,000.00

192,500.00

335,000.00

1,542,500.00

Peso

Baseline
Economic
Account

7,798,756.00

1,230,068.00

56,196.00

624,400.00

5,888,092.00

5,282,424.00
5,504,635,164.61

3,287,466.00

379,000.00

2,283,430,800.00

2,010,568.00

1,639,050.00

8,117,200.00

2,266,572.00

132,323,472.40

1,498,641,172.00

Peso

Latest Economic
Account
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Area planted
(ha)

9.80

0.60

0.70

8.70

10.00

11.40

5.20

5.60

37.90

1.70

137.90
192.10
40,302.45
*Subtotal effective area planted

9.70

Production/
Ha MT

2.80

Onions
B.1.12.2
Cauliflower
B.1.12.3
Sweetpeas
B.1.12.4 Black
Pepper
B.1.12.5
Cabbage
B.1.12.6
Brocolli
B.1.10.7 Ginger
Subtotal
Total

B.1.12 Other High Value Crop
B.1.12.1 Bulb
1.00

Agriculture
commodities

Baseline Physical Account
(2016)

179.00
200.00
60,720.36

2.00

2.00

10.00

3.00

3.00

1.00

Area
(ha)

3.60

9.00

9.00

0.40

2.70

8.30

11.00

Production/
ha MT

Latest Production Account
(2017)

29.80

17.65

(94.72)

78.57

(42.31)

7.14

0.00

Area (ha)

(68.42)

(10.00)

3.45

(42.86)

350.00

(15.31)

13.40

Production/
ha MT

Percent Change of
Physical Account

285,000.00

250,000.00

217,500.00

17,500.00

15,000.00

245,000.00

242,500.00

Peso

Baseline
Economic
Account

20,118,168.00
21,242,088.00
13,414,063,588.71

561,960.00

561,960.00

124,880.00

252,882.00

777,378.00

343,420.00

Peso

Latest Economic
Account
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See Annex A for the full ENRA of Upland Agriculture of Malaybalay City
ARA is a useful tool for determining the growth in agriculture land area
planted as well as the growth in economic value of agricultural crop
production. Production in yield per hectare is affected by land degradation
and natural disasters while the economic value of production is influenced
by market prices given constant area size planted (physical or effective
area) and constant production volume per hectare. Charting the trend in
production volume and economic values could be more appreciated when
more than 5-year historical data are available.
The trend in rice production in terms of area planted and yield from 2010
to 2015 as compiled by the CAO of Malaybalay City is shown in Table 7.8.
In 2010, the total production of rice was 54,746 metric tons from 11,728
hectares of land. By 2015, production increased to 55,514 MT, harvested
from 10,620 hectares of land. Although the area cultivated decreased, the
yield per hectare increased by 4.66 tons to 5.2 tons. Thus, rice sufficiency
level in the city also increased from 189% to 299% for the last 6 years. The
rice production for irrigated and rainfed areas is the consolidated result
coming from the 30 barangays rice producing area of the city. In 2014, rice
posted a bigger production of 59,132.2 MT with average yield of 5.09
MT/hectare. The improvement in yield is due to favorable weather
conditions and the various programs/projects implemented by the city.
Table 7.8 Comparative Rice Production Data CY 2010-2015,
Malaybalay City
Year
2010
2011
2012
2013
2014
2015

84

Area
(hectares)
8,669.10
12,511.00
12,197.13
10,341.60
11,618.08
10,620.00

Production
(MT)
35,843.00
55,796.00
57,337.83
48,782.66
59,132.15
55,514.00

Yield
(MT/ha)
4.14
4.46
4.70
4.72
5.09
5.22

Sufficiency
(%)
177.00
311.00
334.00
279.00
323.00
299.00
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What to mainstream: 5
5. Existing natural hazards/disasters affecting agriculture lands
Data inputs needed and sources:
•

•
•

Types of natural disasters frequently affecting agriculture in the
city/municipality for the last 5-10 years extracted from the LGUs
DRRM and/or LCCAP plan. The CDRA report of the
City/Municipality from the DRR/CCA Enhanced CLUP or LCCAP, if
available, should be used.
Typhoon data from PAGASA, and flooding map from MGB or
Project NOAH; data on drought occurrences during the last 10
years from PAGASA, BSWM or LGU database.
Reported physical damages and income losses on agricultural
crops from natural disasters from LGU DRRMO or MAO reports.

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Gather maps showing the location and extent of agricultural areas
affected by typhoons, frequented by flood and seasonally affected
by drought for the last 5 to 10 years in the CDRA of the LCCAP or
DRR/CCA Enhanced CLUP of the City/Municipality.
• If the CDRA hazard maps are not available, prepare GIS overlay of
hazard maps such as flood susceptibility map downloaded from
MGB website with the city/municipality’s agriculture land use
map; and overlay of drought map from PAGASA or BSWM (if
available) with the city/municipality’s agriculture land use map.
These overlays should delineate the location and extent of
agriculture areas that are exposed and possibly be affected
seriously by high flooding and intense and prolonged drought.
• Compile statistics on the damages created by natural disasters
over 5 to 10-year period and calculate the average annual cost of
damages.
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Outputs of mainstreaming
Output 8
Map of highly hazard-prone agricultural lands and the reported or
computed average economic losses annually for the last 5 years.
Case example: Malaybalay City
Figure 7.4 shows the agriculture lands of Malaybalay City which are
exposed to flooding and landslide. The map was prepared by the CPDO’s
GIS Office based on Digital Globe Satellite Image of 2010.
The record on the barangays affected, population affected, and damages to
agriculture caused by natural disasters (flood, typhoon, flashflood,
landslide, tornado and strong winds) that hit the city is provided in Table
7.9 covering the period 2010 to 2014.
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Typhoon

Flood

Type of
Disaster

Pablo 2012

12/7/2012

2/23/2017

10/9/2013

10/5/2013

6/7/2012
6/10/2012
6/12/2012
6/12/2013

6/19/2011

5/25/2011

2010

Date of
Occurrence

Bangcud, Busdi, Cabangahan,
Caburacanan, Can-ayan, Capitan Anghel,
Casisang, Dalwangan, Imbayao,

Brgys 1-11, Aglayan and Apo Macote

Barangay 9
San Jose, Linabo, Maligaya,Miglamin,
Violeta
Casisang, Brgy 11, Aglayan, Apo Macote,
San Martin, SImaya, Sinanglanan, Sto.
Nino, Zamboanguita
Brgy 11 and Casisang
San Jose, Laguitas and Cabangahan
Cabangahan
Miglamin
Cabangahan and Aglayan, Managok,
Linabo
Violeta
Simaya, San Martin, Sinanglanan, Apo
Macote, Sto. Nino, Miglamin, Violeta,
San Jose, Linabo, Managok

Affected Barangays

2,887

384

83

668

37
38
132
35

18

248

3,178
(farmers)

4,183.67

410

273
(farmers)

1

730

NA

NA

NA
NA

327.56

4.9

NA

12,860,197

13,160,750

NA

NA

NA
2,102,000
1,443,400
NA

NA

973,000.00

Damages on Agriculture
Economic
Physical
(value in
(hectares)
Pesos)
NA
NA

1,568

256

2,644

147
160
483
109

74

1,017

Population Affected
Number
Number of
of
Persons
Families
45
243

Table 7.9 Damages Caused by Major Natural Disasters, Malaybalay City
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Flashflood
Landslide

Type of
Disaster

6/19/2011
5/16/2012
10/9/2012

Agaton 2014

Santi 2013

Quedan
2013

Date of
Occurrence

Indalasa, Kalasungay, Kibalabag,
Kulaman, Laguitas, Linabo, Magsaysay,
Maligaya, Managok, Manalog, Mapayag,
Mapulo, Miglamin, Patpat, St. Peter, San
Jose, San Martin, Sto. Nino, Silae,
Simaya, Sinanglanan, Sumpong, Violeta
and Zamboanguita
Aglayan, Bangcud, Cabangahan,
Laguitas, Linabo, Magsaysay, Maligaya,
Managok, Miglamin, San Jose, San
Martin, Simaya, Sinanglanan and Violeta
Aglayan, Cabangahan, Linabo, Maligaya,
Miglamin, San Jose, Sinanglanan, Sto.
Nino and Violeta
Aglayan, Apo Macote, Bangcud, Busdi,
Cabangahan, Can-ayan, Capitan Anghel,
Dalwangan, Imbayao, Indalasa,
Kalasungay, Kibalabag, Linabo,
Mapayag, Mapulo, Patpat, San Jose,
Silae, Simaya, Sinanglanan, Sumpong,
Violeta and Zamboanguita
San Martin, Simaya, Sto. Nino
Sumpong
San Jose

Affected Barangays

178
1
79

511

1,120.81

1,178
(farmers)

NA
NA
NA

1,165.26

947
(farmers)

704
5
364

597.62

NA
NA
NA

NA

NA

NA

Damages on Agriculture
Economic
Physical
(value in
(hectares)
Pesos)

NA

Population Affected
Number
Number of
of
Persons
Families
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10/19/2011
2012

9/16/2010

6/27/2010
10/20/2011
7/15/2012

Tornado

Strong
winds/
whirlwinds

Date of
Occurrence

Type of
Disaster

Brgy 7
Brgy 9, Bangcud, Sumpong, Manalog

Linabo

Magsaysay
Indalasa
Casisang

Affected Barangays

1
8

1
4
34

2

Population Affected
Number
Number of
of
Persons
Families
7
36
1
1
1
8

NA
NA

NA

NA
NA

NA

Damages on Agriculture
Economic
Physical
(value in
(hectares)
Pesos)
NA
NA
NA
NA
NA
NA
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What to mainstream: 6
6. Existing climate change impacts affecting agricultural crops
Data inputs needed and sources:
•
•
•
•

Existing and projected temperature and rainfall data of the
province/locality from PAGASA.
Reported flooding and drought events over the last 5-10 years and
their intensity and trend whether increasing, stationary or
decreasing.
See also Output 8 on map of highly hazard-prone agricultural
lands.
Above data are usually available if the LGU has already an LCCAP
report or CC and DRRM Enhanced CLUP which contains the CDRA

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Gather or prepare maps of the location and extent of agricultural
areas highly exposed to flood and drought based on historical
reports. See Output 8 - Map of highly hazard-prone agricultural
lands.
• Determine the trend of flood depths and duration based on
historical data.
• Analyze the impacts of projected increase or decrease in rainfall
over these exposed areas and determine whether projected
climate change will increase or decrease flooding and drought in
2020 and 2050.
• Note down other CC impacts on agriculture observed in the
locality.
• Above analysis can be found in the LGU LCCAP report, if the LGU
has already prepared one or from its CDRA report in the CC and
DRRM Enhanced CLUP, if it has already prepared one.
• If the LGU has not yet prepared the CDRA report, see the HLURB
Supplemental Guidelines for Mainstreaming CCA/DRR in CLUP
and apply the procedures. Another option for the LGU is to use the
Climate Change Vulnerability Index (CCVI) method for the
agriculture and forestry sectors which summary of procedures for
computation is provided in Annex B of this report.
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Box 5
Negative climate change impacts on agriculture
Some examples of established negative climate change impacts on agriculture as
follows:
Temperature increase/decrease:
Decrease yield due to heat stress; increase pest outbreaks
Rainfall increase/decrease:
Flooding; drought; damage to crops; soil erosion; low crop productivity;
damages to aquaculture
Sea level rise:
Salinity intrusion
Decrease in crop yield; low production in aquaculture
El Nino/Prolonged drought:
Crop damage; increased livestock deaths; massive fish kills
Storm surge:
Affects soil salinity and growth of crops; uproots coconut and other trees;
destroys aquaculture
Outputs of mainstreaming
Output 9
•
•

Table on agricultural areas showing increasing and decreasing severity of flood
(depths and duration) and drought (frequency and duration) based on historical
data and projected temperature and rainfall.
Table on potential impacts of climate change – flood, forest fire and drought

Case example: Malaybalay City
The types and depth of floods that affected several barangays in the City of
Malaybalay are described in Table 7.10. There are 5 barangays affected
by seasonal deep flooding of more than 1 meter namely: Bangcud,
Cabangahan, Linabo, Maligaya, and Violeta. Barangay Linabo suffers the
deepest flood of more than 3 meters when the creek and river traversing
the area overflow. Flood depths in the other 21 barangays ranges from 0.5
to 1meter caused by the overflow of creeks and rivers during typhoons and
heavy rains.
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Table 7.10 Results of Flood Susceptibility Assessment of the
Barangays in Malaybalay City
Barangay
Aglayan

Apo Macote
Bangcud

Brgy. 1
Brgy. 6
Brgy. 9

Brgy. 11
Cabangahan

Capitan Angel

Casisang

Flood Susceptibility
Moderate sheet flooding depth of 0.5-1m is
seasonally experienced at the Brgy. Proper. Purok
4B, situated near the creek suffers from >1m flood
depth lasting for 2 hours
Moderately turbid flash flood is very common.
Sheet flooding with moderate depth of 0.5-1m
seasonally occurs at Puroks 2, 4, and 6.
Moderately turbid flash flood is very common at
Puroks 1, 2, 3, 4, and 7. Sheet flooding with high
depth of >1m rarely occurs. The December 2008
flood greatly affected Puroks 1, 2, and 7
Sheet flooding with moderate depth of 0.5-1m
seasonally occurs. Zones 2, 4, and 7 suffer from
flashflood due to the overflow of Kalawaig Creek
Sheet flooding with low depth of <0.5m is rare.
Flooding is due to drainage problems.
Flash flood rarely occurs. Flooding is brought about
by the overflow of Kalawaig Creek. On July 10, 2009,
a 30-minute flash flood affected Puroks 1, 2, 5, 7,
and 8 situated near Kalawaig Creek
Sheet flooding with moderate depth of 0.5-1m
occurs at Zones 1 and 5. Zones 1 and 5 are currently
installing culverts to reduce flooding
Moderately turbid flash flood is common affecting
Purok 3 and portions of Puroks 4, 5, and 6. Sheet
flooding with high depth of >1m seasonally occurs
affecting Puroks 1 & 5. Floods which occurred
July/August 2007 and December 2008 damaged
properties. Flood waters came from Kitanglad
Range
Brgy. Proper is seasonally affected with low sheet
flooding depth of <0.5m. Flooding is due to the poor
drainage system. Continuous heavy rains
occasionally cause >1m flood depth that lasts for an
hour. More than 75% of the agricultural crops are
damaged
Seasonal sheet flooding with low depth of <0.5m
occurs at the Brgy. Proper; moderate depth of 0.51m at Puroks 5, 16, 18, 19, and 20. Flooding is
mainly due to poor drainage facility.
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Barangay
Dalwangan
Kulaman
Laguitas

Linabo
Magsaysay
Maligaya
Managok
Mapayag
Patpat
San Jose
San Martin
Sto. Niño
Silae

Simaya

94

Flood Susceptibility
Sheet flooding with low depth of <0.5m seasonally
occurs at the Brgy. Proper. Flooding is due to
drainage problems
None. Agricultural lands are flooded with the depth
of >1m in rare cases when Pulangui River overflows
Sheet flooding with moderate depth of 0.5-1m
seasonally occurs in the barangay, except for the
Brgy. Proper. Flooding is due to overflow of creeks
during heavy rains.
Sheet flooding with high depth of >3m seasonally
affects Sitios 3 and 5. Overflow of Cabacungan Creek
and Sawaga River causes flooding in the barangay
Sheet flooding with moderate depth of 0.5-1m
occurs seasonally
5-6 hours of sheet flooding with high depth of >1m
seasonally occurs at Purok 1. Floodwaters from
Abuhan Creek affect Purok 1.
Moderately turbid flash flood is very common.
Moderate flood depth of 0.5-1m damaged the
barangay roads
Moderately turbid flash flood is very common.
Moderate flood depth of 0.5-1m damaged the
barangay roads
Sheet flooding with low depth of <0.5m seasonally
occurs at the Brgy. Proper. Flooding is due to
drainage problems
Sheet flooding with low depth of <0.5m seasonally
occurs at the Brgy. Proper; high depth of >1m at
Puroks 1, 2, 4, and 5.
Flash flood with moderate turbidity is rare. Sheet
flooding with moderate depth of 0.5-1m is
seasonally experienced
Flash flood with low turbidity is rare. Sheet flooding
with moderate depth of 0.5-1m seasonally occurs at
Puroks 1, 2, 3, and 4.
Moderately turbid flash flood is common due to the
overflow of Silae River. Sheet flooding with low
depth of <0.5m affects the Brgy. Proper. Purok8
suffers from sheet flood with high depth of >1m.
Impakibel, Purok 8 is prone to riverbank erosion
Moderately turbid flash flood is rare. Sheet flooding
with low depth of <0.5m seasonally occurs at
Puroks 5, 6, 7, and 8
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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Barangay
Sumpong

Violeta

Flood Susceptibility
Moderately turbid flash flood rarely occurs. Sheet
flooding with low to moderate depth of <0.5-1m
seasonally affects Puroks 7 and 8 in particular.
~100 houses at Purok 6, Bungbungon were affected
by flash flood on July 10, 2009.
Sheet flooding with high depth of >1m seasonally
affects Puroks 4 and 5.

For the period 2011-2012, the city’s average monthly rainfall decreased by
about 56 mm and for 2012 to 2013 it also decreased by about 12mm. On
the other hand, the average monthly maximum temperature (Tmax)
remained more or less the same at 32.100C while the average monthly
minimum temperature (Tmin) increased by 0.80C from 2011 to 2012 and
also increased by 0.40C from 2012 to 2013. The trend for the three-year
period indicates warming of nighttime temperature and slight to moderate
reduction in the amount of rainfall (Table 7.11).
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178.20

14.90

32.50

32.50

32.50

32.00

32.00

31.00

32.00

31.60

33.60

33.00

33.00

387.60

269.50

113.40

72.90

421.20

379.60

494.90

517.90

279.60

263.20

253.70

306.40

3752.80

February

March

April

May

June

July

August

September

October

November

December

Total

312.70
32.30
Mean
Source: PAGASA Malaybalay City

15.00

15.50

15.10

15.00

15.50

15.50

16.00

16.10

14.50

14.00

13.00

13.00

32.00

380.50

January

Tmin
(ºC)

Tmax
(ºC)

Rainfall
(mm)

Month

2011

1

1

1

1

1

1

1

1

1

1

1

1

1

Wind
speed
(mps)
1

256.60

3079.10

301.60

111.30

175.50

310.20

227.00

441.50

366.30

518.90

103.00

203.00

139.40

181.40

Rainfall
(mm)

32.10

385.20

32.00

33.00

32.00

30.00

31.50

31.30

31.60

32.50

33.00

32.00

32.50

33.80

Tmax
(ºC)

15.50

15.00

16.60

17.00

16.10

16.30

16.00

16.50

15.50

15.30

14.80

14.00

Tmin
(ºC)

15.70

188.60

2012

Table 7.11 Meteorological Data of Malaybalay City 2011-2013

1

1

1

1

1

1

1

1

1

1

1

1

1

Wind
speed
(mps)
1

244.40

2933.20

86.20

250.00

325.80

159.50

313.50

326.80

313.50

184.80

234.90

105.90

222.90

409.10

Rainfall
(mm)

32.60

391.50

33.20

32.60

32.50

33.00

32.20

32.00

32.50

33.40

33.50

32.50

32.10

32.00

Tmax
(ºC)

15.10

16.60

17.50

16.50

16.50

17.20

17.00

16.00

16.00

15.00

14.70

14.50

Tmin
(ºC)

16.10

192.60

2013

1

1

1

1

1

1

1

1

1

1

1

1

1

Wind
speed
(mps)
1
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Based on PAGASA (2011) projections, the change in the temperature and
rainfall in the province of Bukidnon including Malaybalay City is
interpreted as follows (Table 7.12):
1. Seasonal temperature will increase by an average of 1.20C in 2020
and by 2.10C in 2050. This means increasing temperature in the
City by 2020 and 2050 (Table 7.12a).
2. Seasonal rainfall will decrease by an average of 3.8% in 2020 and
8.4% in 2050. This indicates less rainfall in the city by 2020 and
2050 (Table 7.12b).
3. Number of days with Tmax > 35 °C in Malaybalay during the 2006‐
2035 period (centered at 2020) is projected to be about 477 and
for 2050 is 1,441. The trend based on the baseline value of 26 days
(1971-2000) shows a significant jump in the number of days with
average maximum temperature above 35 °C. This means more
frequency of warm days in the city (Table 7.12c).
4. Number of dry days in Malaybalay during the 2006‐2035 period
(centered at 2020) is projected to be about 3,977 and for 2050 is
4,461. The number of dry days in the City shows a declining trend
based on the baseline of 6,537 (1971-2000). This means that there
will be fewer dry days in 2020 and 2050 compared to the baseline
(Table 7.12c).
5. Number of days with rainfall >150mm in Malaybalay during the
2006‐2035 period (centered at 2020) is projected to be about 9
and for 2050 is also 9. Given the baseline figure of 4 days with
rainfall >150mm (1971-200), the trend shows that the number of
days with rainfall of >150mm is increasing. This means more
frequency of potential flooding in the city (Table 7.12c).
The climate hazards affecting the city and their chain of impacts on
agriculture are described in Table 7.13. The hazards accounted for
include: flood, forest fires and dry spell. All these hazards will definitely
reduce the income of farmers in the city, cause shortage of food supply and
increase the prices of food commodities.
The impacts of natural disasters in the agricultural production of palay,
corn, cassava and high value commercial crops planted in the city are
provided in Table14. Palay production was severely affected by natural
disasters and recorded a reduction of 101% in production; corn
production had 18% reduction; cassava with 53% reduction; and high
value commercial crops with only 1% in reduction. The economic damages
to these crops vary from Php 513,004.50 for palay; Php 211,398.02 for
corn; and Php 200,154.61for high value commercial crops.
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Table 7.12a Seasonal temperature increases (in °C) in 2020 and 2050
under medium‐range emission scenario in Bukidnon
Province
OBSERVED BASELINE
(1971‐2000)
DJF MAM
JJA
SON
25.1
26.5
25.8 25.7

CHANGE in 2020
(2006‐2035)
DJF MAM JJA SON
1.0
1.2
1.2
1.0

CHANGE in 2050
(2036‐2065)
DJF MAM JJA SON
1.9
2.3
2.4
2.1

Table 7.12b Seasonal rainfall change (in %) in 2020 and 2050 under
medium‐range emission scenario in Bukidnon Province
OBSERVED BASELINE
(1971‐2000) mm
DJF
MAM
JJA
SON

CHANGE in 2020 (2006‐
2035)
DJF MAM JJA
SON

CHANGE in 2050 (2036‐
2065)
DJF
MAM
JJA
SON

329.7

2.9

‐5.1

335.6

653.8

559.5

‐10.3

-4.4

‐0.3

‐13.0

‐9.7

‐5.8

Table 7.12c Frequency of extreme events in 2020 and 2050 under
medium‐range emission scenario in Bukidnon Province

Station
Malaybalay
City

No. of Days w/ Tmax
>35 °C

No. of Dry Days

No. of Days w/
Rainfall >150mm

OBS
(1971‐
2000)

2020

2050

OBS
(1971‐
2000)

2020

2050

OBS
(1971‐
2000)

2020

2050

26

477

1441

6537

3977

4461

4

9

9

Source: DOST-PAGASA, February 2011. Climate Change in the Philippines. MDG Fund 1656Strengthening the Philippines Capacity to Adapt to Climate Change

Table 7.13 Climate Hazards and their Impacts on Agriculture
CC
Drivers/
CC
Hazards
Flood

Forest
Fires

98

Primary Impact
Agricultural
Production Areas
Flooded
Agricultural
Infrastructure
Facilities are
damaged/destroyed
Siltation of Irrigation
canals
Destruction of forest

Secondary
Impact
Lower
Production
Disruption of
Agricultural
Services

Loss of
biodiversity
Displaced
forest
communities
Conversion of
forest lands to

Tertiary Impact
Low income, pest infestation,
loss of income, shortage of
food supply, increase of
prices in commodities

Low income, loss of income,
shortage of food supply,
Disrupted education of
children
Increased number of dropouts, increase in crimes
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CC
Drivers/
CC
Hazards
Dry spell

Secondary
Impact

Primary Impact

agricultural
lands
Lower
Production

Agricultural crops
damaged
Grasses & other plants
for animal forage will
be affected

Tertiary Impact

Low income, loss of income,
shortage of food supply,
increase of prices in
commodities
Shortage of meat supply

Shortage of
forage for
Livestock;
malnutrition of
livestock
Source: Malaybalay City Climate Change Adaptation Plan 2014 – 2018

Table 7.14 Impact of Climate Change and Natural Disasters on
Agricultural Production and Income, Malaybalay City
Agriculture
Land Use
Palay
Corn
Cassava
HVCC (High
Value
Commercial
Crops

50,903
119,784
24,810

Actual
production
After Natural
Calamity
(MT/Ha)
25,252.77
101,401.56
16,164.90

765,419

756,773.9

Actual
Production
(MT/Ha)

Percent
Change
(%)

Actual Income
(Php)

Income
Reduction
(Php)

(101)
(18.12)
(53.48)

865,356,331
1,437,403,414
124,050,000

513,004.50
211,398.02
51,654.64

(1.14)

229,470,451,360

200,154.61

What to mainstream: 7
6. Existing policies, programs and projects of LGU on SLM
Data inputs needed and sources:
Local resolutions and ordinances passed by SB related to SLM.
• Existing plan, programs and projects on SLM by LGU, if any.
• LGU ILMF/SLM plan, if any
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How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• List down and briefly describe the resolutions and ordinances
passed by SB to support SLM
• List down and briefly describe the programs and projects being
undertaken by LGU on SLM and their amount of funding
• Determine whether LGU is actively supporting SLM using certain
criteria given below.
Box 6
Criteria for determining LGU support to SLM
Determine whether an LGU is actively supporting SLM using the following
indicators:
1. It has passed resolutions and ordinances supporting SLM; it has an SLM plan
as part of their CLUP or a separate ILMF/SLM plan;
2. It implements programs and projects on SLM; and
3. It has regularly allotted budget for SLM programs and projects.

Outputs of mainstreaming
Output 10
•
•
•

Inventory of policies, plan, programs and projects on SLM.
Assessment of LGU support to SLM.
Assessment of gaps.

Case example: Malaybalay City
Table 7.15 Inventory of Policies, Plans, Programs and Projects on
SLM, Malaybalay City
Existing policies/programs/projects related to SLM
1. Adoption of Organic Agriculture
2. Sustainable Corn Production in Sloping Areas (SCoPSA)
3. Planting and distribution of Industrial Crops (Rubber, Coffee,
Cacao and Fruit trees)
4. Upland Development (Rubber and Coffee Plantation) c/o CENRO
staff
5. Agroforestry (Distribution of Forest trees) c/o CENRO staff
6. Private Tree Plantation Project c/o CENRO staff
7. Organic Fertilizer Production
8. Organic Fertilizer distribution as a component for Cacao and
Coffee
9. Establishment of City and Barangay Nurseries
100
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Existing policies/programs/projects related to SLM
10. Organic Vegetable Production Project
11. Capacity Building on Organic Farming
12. Creation and Institutionalization of Malaybalay City Federation
of Organic Farmers Association
13. Implementation of Barangay “No Burning Policy”
14. SP Resolution on Moratorium on Expansion of Agri – Industrial
Plantations c/o CENRO staff

STEP 5:
SLM MAINSTREAMING IN THE ANALYSIS OF ISSUES AND CHALLENGES
Entry Point: CLUP Planning Step/Plan Chapter Analysis of Issues
and Challenges
What to mainstream: 1
1. Land degradation types, extent and status or level; and use of
land degradation criteria for their priority ranking
Data inputs needed and sources:
•
•

Data on land degradation types, causes and impacts from CLUP,
ILMF/SLM plan (if any), BSWM, CAO/MAO and FMB.
Land degradation maps from BSWM

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Prepare a listing of land degradation types identified in the
city/municipality by BSWM, FMB and/or LGU MAO, MENRO and
MPDO
• Determine the main causes and impacts of major land degradation
types in the city/municipality –Refer to ILMF/SLM template
prepared under this Supplemental Guidelines
• Prioritize identified land degradation types using land degradation
criteria into various critical levels: highly, moderately, fairly and
non-critical.
• Using GIS, map areas (location and extent) where land degradation
types are serious or critical. Information can also be extracted from
BSWM land degradation maps of the city/municipality.
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Box 7
Examples of Land Degradation Types
Examples of land degradation types commonly affecting agricultural areas in the
Philippines include: soil erosion, fertility depletion, soil acidification, and soil
salinization.
Land conversion is also included because of the irretrievable loss of highly productive
agriculture lands.
Examples of land degradation criteria for prioritizing land degradation types are as
follows:
1. extent or magnitude of land degradation (area in hectares) – the higher is the
size, the higher is the priority rating (>70% of total agricultural lands
degraded = very high; 50 – 69% = high; 30 – 49% = moderate; 10-29% = low;
and <10% = very low)
2. average amount in net income lost for the last 5 years – the higher is the
average amount of net income lost, the higher is the priority rating (>70% of
net income from agriculture = very high; 50 – 69% = high; 30 – 49% =
moderate; 10-29% = low; and <10% = very low)
3. numbers of farmers affected – the greater number of farmers affected, the
higher is the priority rating
4. Priority rating can be scaled 1 to 5 with 5 as the highest and 1 as the lowest.
The rating classification is as follows:
5 – very highly critical
4 – highly critical
3 – moderately critical
2 – fairly critical
1 – non-critical
For land conversion, the two criteria are:
1. percent of the total agricultural lands converted; and
2. percent of prime agricultural lands converted from the total area of
agricultural lands

Outputs of mainstreaming
Output 11
•
•
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Map showing location and extent of agriculture lands suffering
from serious or highly critical land degradation types.
Priority ranking of land degradation types.
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Soil erosion - Soil erosion by
water runoff (sheet, rill, and gully
erosion). Loss of topsoil due also
to excessive tillage and loss of
soil organic matter. Reduced soil
rooting depth and loss of fine soil
particles like silts and clay
leaving behind sandier and
stonier soils

LD Types

Major Causes
Driving Forces
Pressure (Direct)
(Indirect)
Steep slopes, high
Poor land use
erodibility of soils,
planning
intense rainfall,
Increase farming
denuded forest
population
cover Intensive
Poverty and lack
tillage
of alternative
Land abandonment
livelihood
Planting of
Lack of tenure
unsuitable crops
Climate change
Unsuitable soils
and natural
Absence or lack of
disaster events
soil conservation
Lack of
measures or erosion knowledge on soil
control measures
erosion and
conservation
measures
Lack of access to
extension services
and soil
conservation
technology
packages
Poor nutrition due
to income reduction
Contamination of
water by sediments
and chemicals from
pesticides and
fertilizers
Migration to forest
lands to open up
areas for
agriculture or to
cities and become
informal settlers

Social
Reduction in farm
yield and income
Reduction in
agriculture
employment

Economic

Negative Impacts
Sedimentation of
rivers, lakes,
reservoirs, irrigation
canals and paddy
fields
Vulnerability to
climate change

Environmental

Table 7.16 Matrix Analyzing Major Causes and Adverse Impacts of Different Land Degradation Types

Table 7.16 below provides the template for describing the different types of land degradation and their causes and impacts.

Case example: Malaybalay City

Supplemental Guidelines for Mainstreaming SLM in the CLUP
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Loss of agricultural lands
including prime lands Conversion of agricultural lands
to urban uses due to increasing
population’s demand for
settlements and infrastructure.

Nutrient/fertility depletion Decline in the number and
availability of soil nutrients
(NPK, secondary and trace
elements through leaching,
gaseous losses, removal in
harvested products, etc.)

LD Types

Major Causes
Driving Forces
Pressure (Direct)
(Indirect)
Soil mining or
Lack of access to
overcultivation
extension and
without fallow
loan services and
period
information
Poor fertility
Low affordability
management
to purchase
Massive topsoil
inorganic
erosion
fertilizer
Lack of
knowledge on
organic fertilizer
production
Land conversion to
Increase in
urban uses
population
Massive invasion of
Limited available
alien plants
lands with level or
flat slopes
Rapid
urbanization
Declining
productivity and
low farming
income
High selling price
of land for urban
development
Poverty
Displacement of
farmers resulting in
migration to forest
lands and cities
Increase in informal
settlers in urban
areas and forest
lands

Poor nutrition due
to income reduction
Migration to forest
lands to open up
areas for
agriculture or to
cities and become
informal settlers
Abandonment of
land or conversion
to other uses

Social

Low income and
increase poverty
incidence
Low production
of rice resulting
in low selfsufficiency
Increase in food
insecurity among
marginal groups
Low employment
in agriculture

High risk of crop
failure or
significant yield
reduction
Low income and
reduction in
agriculture
employment
Increase in
indebtedness to
middlemen

Economic

Negative Impacts

Clearing of upland
forest vegetation into
agricultural plots by
migrant lowland
farmers
Increase in erosion of
open lands
Less prime
agricultural lands
available for rice
production

Clearing of forest
land
Threat to
biodiversity
Soil erosion of bare
uncultivated soils
Susceptibility to
invasion by grasses
and weeds

Environmental

Supplemental Guidelines for Mainstreaming SLM in the CLUP
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Soil pollution - Chemical
imbalances and toxicities (e.g.,
through application of
inappropriate types and
quantities of fertilizers and
pesticides).
Chemical pollution (e.g., from
overuse of agro-chemicals,
plastic mulches or poor

Loss of forest lands – conversion
of forest lands to agriculture and
agroforestry, grazing lands and
settlements for upland
communities

LD Types

Inappropriate use of
manure, fertilizers,
herbicides,
pesticides and other
agrochemicals or
wastes
Use of contaminated
water for irrigation
(polluted by mine

Lack of access to
extension and
loan services and
information
Lack of
knowledge on soil
remediation
technology and
practices

Major Causes
Driving Forces
Pressure (Direct)
(Indirect)
Land conversion to
Increase in upland
agriculture and
population
settlements
Lack of
Massive invasion of
agricultural lands
alien plants
in the lowlands
Forest fires
Deforestation
Poverty
Insecure land
tenure
Slash and burn
agriculture
Poor access to soil
conservation
technology and
loan facilities

Exposure to health
problems
Reduction in
agricultural lands
available for
cultivation
Abandonment of
land or conversion
to other uses

Less fuelwood
available for upland
communities
Increase in number
of informal settlers
migrating to cities
Poor access of
upland settlers to
social services
(health, education,
water and power)
Exposure of upland
settlers to
landslides

Social

Increase risk of
crop failure
Low yield and
production
Low income
Increase in
poverty incidence
Increase cost of
crop production

Poor crop yield
and production
Low income
Increase in
poverty incidence

Economic

Negative Impacts
Increase in risk of
river and
downstream flooding
and drought
Reduction in forest
cover
Loss of habitat and
biodiversity
Reduction in water
supply for irrigation
and domestic uses
Increase in runoff
and erosion
Lack of recharge of
groundwater and
sedimentation of
rivers, irrigation
canals and coastal
waters
Chemical
contamination of
water bodies (rivers
and lakes)
Pollution of
groundwater
Pollution of irrigated
lands

Environmental
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Soil acidification - Lowering of
pH values due to long standing
occupation by grasses and other
acidic yielding plants.

Soil salinization - Build-up of
salts through poor irrigation
practices in croplands and poor
grazing practices in grasslands.
Intrusion of saltwater from
coastal flooding and sea level
rise.

management of industrial and
mining wastes.

LD Types

Intensive cultivation
of uplands
Invasion by grasses
and weeds

Increase in upland
population
Lack of tenure
Poverty and lack
of alternative
livelihood

Major Causes
Driving Forces
Pressure (Direct)
(Indirect)
tailings and
Low affordability
industrial wastes)
to purchase
inorganic
fertilizer
Lack of
knowledge on
organic fertilizer
production
Use of salty
Poor enforcement
irrigation water
of groundwater
Over-extraction of
extraction
groundwater near
regulations
coastal waters
Cultivation of
saline soils in
coastal areas.
Increase use of
wetlands for
agricultural
purposes
Abandonment of
land or conversion
to other uses
Poor nutrition due
to income reduction
Displacement of
farmers resulting in

Depletion and
scarcity of
groundwater for
domestic uses
Contamination of
groundwater for
drinking
Exposure to health
problems

Social

Reduction in
yield of crops
irrigated by
saline water
Reduction in
income of
farmers with
farms near
coastal areas
Added farm
expenses in
remediating
saline soils
Reduction in
yield of crops
planted in acidic
soils
Reduction in
income of
farmers

to remediate soil
pollution

Economic

Negative Impacts

Expansion of grasses
and weeds
Opening up of forest
lands for farm plots
Increased erosion in
grasslands and
brushlands

Saline contamination
of soils limiting crop
cultivation
Loss of irrigation
water contaminated
by salinity
Expansion of
agricultural lands in
coastal wetlands –
loss of ecosystem
services

Environmental
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Overgrazing
Use of farm
machineries
Burning of
grasslands

Increase in
number of cattle
raisers
Increase demand
for livestock
products
Low yield and
production in
large farms

Major Causes
Driving Forces
Pressure (Direct)
(Indirect)
Abandonment of
cultivated lands in
the uplands
Added farm
expenses in
remediating acid
soils
Reduction of
income of cattle
grazers
Added farm
expenses in
improved pasture
Added farm
expenses in
remediating
compacted soils

migration to forest
lands and cities
Reduction in
productive grazing
land
Low production and
income
Increase risk of
grass and forest
fires

Economic

Negative Impacts
Social

Sources of information: UNFAO, 2011. LADA Report; BSWM 2013, LADA Report; Consultant’s inputs (2018)

Soil crusting and compaction Surface crusting and compaction
and burning (raindrops, animal
hooves and farm machinery).

LD Types

Reduced carrying
capacity of
grasslands for
livestock and wildlife
Opening up of
grazing lands in
forest areas
Increase in soil
erosion and
sedimentation of
water bodies
Increase risk in
forest destruction
through uncontrolled
brush fires

Sedimentation of
streams and rivers

Environmental
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Land degradation types
Soil erosion
Nutrient depletion
Conversion of prime agricultural lands
Conversion of forest land (encroachment to
forestland)
Drought
Others**
Soil acidification

Priority rank*
1
ND
ND
ND
ND
ND
ND

Extent (hectares)
93,589.87
NA
1,179.6
NA
NA
NA
NA

Table 7.17 Extent of Land Degradation Types, Malaybalay City

The most serious land degradation problem in the city is soil erosion which affects about 93,500 hectares of land. Conversion
of prime agricultural lands was estimated to be about 1,179 hectares. There are no data on the other types of land
degradation such as nutrient depletion, conversion of forest lands, drought, and soil acidification (Table 7.17).

Figure 7.15 depicts the location and size of the land degradation types such as flooding and soil erosion in Malaybalay City
as prepared by BSWM. On the other hand, the map version on land degradation prepared by CPDO is shown in Figure 7.16.
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Map 7.5 Land Degradation Map, Malaybalay City
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Figure 7.6 Description of Mapping Symbol for Malaybalay City
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Figure 7.7 CPDO Land Degradation Map, Malaybalay City
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What to mainstream: 2
2. Extent, rate and spatial directions of agricultural lands’
conversion (classified as agricultural lands and prime agricultural
lands).
Data inputs needed and sources:
•
•

See Output 6 on the location and extent of prime agricultural lands
– NPAAAD with focus on irrigated and irrigable lands with funding
commitment.
Historical data and map on agricultural land use changes
(agricultural land conversion) in the city/municipality over the
last 10-15 years or whatever data are available from MARO,
CAO/MAO, existing or previous CLUPs or other related studies.

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Map changes in agricultural lands over the last 10 or 15 years,
whichever data are available, to determine the areas affected and
the spatial directions of land use conversion.
• Area and percent changes in land use can be derived by overlaying
past or baseline year and most recent land use maps derived from
satellite imagery mapping.
• If locally generated land use maps of the past and most recent
years are not available, vegetation maps from NAMRIA for the
municipality can be used (e.g., 2004 and 2009 or most recent)
where the agriculture land use maps can be overlaid and changes
can be determined.
• Compute the annual rate of conversion for the historical time
period available and for the last 5 years.
• Do the same analysis for prime lands if local data permits or using
ground validated data from NPAAAD.
• Analyze spatially, the location of agricultural lands converted and
their proximity to urban areas to determine the path or directions
of urban expansion.
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Outputs of mainstreaming
Output 12
•
•

Total agricultural areas (and prime lands) lost during the last
10-15 years and its percentage over the total agricultural areas
in the beginning year.
Map indicating spatial path or direction of urban development
and agricultural areas at risk of conversion.

Case example: Malaybalay City
The reduction in total agricultural prime land area from 2015 to 2016 is
1,179.61 hectares (Table 7.18).
Table 7.18 Annual rate of conversion of agricultural lands,
Malaybalay City
AGRICULTURAL LAND CONVERSION
2015
2016
(hectares per year)
Total Agricultural land
32,536.75
31,357.14
Agricultural to Non-agricultural
ND
1,179.61
Non-agricultural to Agricultural
ND
ND
See statistics and maps in Output number 6 on agricultural land use conversion.

2017
ND
ND
ND

What to mainstream: 3
3. Potential impacts of climate change and natural disasters on
agriculture employing CDRA or CCVA and HEA tools
Data inputs needed and sources:
•

•

•

See Outputs 8 (Map of highly hazard-prone agricultural lands)
and 9 (Table on agricultural areas showing increasing and
decreasing severity of flood (depths and duration) and drought
(frequency and duration) based on historical data and projected
temperature and rainfall) for your reference maps and statistical
data on the exposure of agriculture to various types of natural
hazards.
Potential climate change impact and hazard maps on flooding,
drought, soil erosion, storm surge and sea level rise can be
extracted from the LGUs CDRA (if available), DRRM plan and
LCCAP and/or ILMF/SLM plan of LGU.
Hazard maps can also be downloaded from the websites of MGB,
PAGASA, DA-AMIA and DOST Project NOAH.
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•

Enhanced CLUP (with CCA/DRRM mainstreamed using the HLURB
Supplemental Guidelines), if available, has hazard maps in which
their impacts on agriculture can be extracted.

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Overlay hazard maps with agriculture land use map to identify and
delineate areas highly exposed to natural hazards exacerbated by
climate change.
• Extract hazard map and statistical information from the results of
the CDRA study (if available) or from the results of the CCVA and
HEA methods applied in the ILMF report or LCCAP to determine
and map the potential extent and level of exposure and
vulnerability of agriculture to various hazards to include: flood,
drought, typhoon, storm surge and sea level rise.
• CDRA method is found in the HLURB Supplemental Guidelines for
Mainstreaming DRR/CCA in the CLUP.
• The summary of the CCVA/HEA methods is found in Annex B of
this report.
• GIS staffs are needed in the conduct of HEA and CCVA overlay
mapping.
• Refer also to Outputs 8 and 9 for the hazard and vulnerability
maps and statistics.
Box 8
Location of vulnerable areas to drought:
•
Region I ‐ Ilocos Sur and Ilocos Norte
•
Region II ‐ Cagayan Valley
•
Region IX ‐ Zamboanga del Norte, Zamboanga del Sur
•
Region X ‐ Bukidnon, Lanao del Norte, Misamis Oriental
•
Region XI ‐ Davao del Sur, Davao Oriental
•
Region XII ‐ South Cotabato, General Santos, Sarangani
•
ARMM ‐ Maguindanao
•
Most of the drought areas are planted to rice and corn and other grains.

Outputs of mainstreaming
Output 13
•
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Maps and tables showing the potential level of exposure and
vulnerability of agricultural lands to typhoon, flood, drought
and storm surge.
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Case example: Malaybalay City
The extent of agricultural lands affected by hydro-meteorological and
geological hazards is provided in Table 7.19. About 8% of the total
agricultural area is affected by flood; 4% by landslide; and 21% by
typhoon. Data on the area affected by drought is not available.
Table 7.19 Extent of Agricultural Lands Affected by Natural Hazards
and Climate Change. Malaybalay City
Natural
hazards/climate
change impacts
Flood
Drought
Landslide
Typhoon
Total Agri Land

Extent of agricultural
lands affected
(hectares)
2,880.76
NA
1,531.23
7,477.76
35,280.35

Percent of total
agricultural lands
8.17%
NA
4.34%
21.1%
100%

See Outputs 8 and 9 for the maps and statistics on hazard exposure of Malaybalay City’s
agricultural lands.

What to mainstream: 4
4. Potentials and constraints for agriculture development; areas
suitable and non-suitable for agriculture development based on crop
suitability information and maps
Data inputs needed and sources:
•
•

•
•

•

Gather crop suitability data and maps from BSWM Geomatics
Division
See Output 11 (Map showing location and extent of agriculture
lands suffering from serious or highly critical land degradation
types) for areas with serious land degradation problems or also
gather these data from BSWM and CAO/MAO.
Gather data on problem soils for agriculture development from
BSWM.
See Outputs 8, 9, and 13 (Maps and tables showing the potential
level of exposure and vulnerability of agricultural lands to
typhoon, flood, drought and storm surge) on agricultural areas
frequently exposed to serious flooding and drought.
Gather data on abandoned agricultural lands from CAO/MAO and
MARO.
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How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Using available crop suitability maps from BSWM, determine the
location and extent of suitable areas to various crops and also
those areas which are marginal or with low suitability to various
crops.
• Overlay the map showing the location and extent of agricultural
lands with serious production limitations due to various land
degradation types and exposure to serious flooding or drought
• Overlay the map showing the location and extent of agriculture
areas with problem soils which are marginal for agriculture
development
• Prepare composite maps of crop suitability and their land
limitations, if any.
• Determine and map the location and extent of abandoned
agricultural lands which are suitable for crop production.
• Another option in generating crop suitability maps is for the
city/municipal agriculture staff and GIS programmers to undergo
hands-on training by the BSWM in crop suitability assessment and
mapping.
Box 9
Characteristics of Problem Soil:
•
•
•
•

•
•
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Areas with steep slopes (>30%)
Soils with poor drainage (water‐logged or flooded for significant part of the year
such as Fluvaquents and Hydraquents)
Coarse-textured soils (with less than 18% clay and more than 65% sand or have
gravelly stones, boulders or rock outcrops in the surface layers or at the surface
such as the Tropopsamments)
Heavy cracking clays (30% or more clay to at least 50 centimeters (cm) from the
surface after the upper 20 cm of soil are mixed, cracks at least 1 cm wide at 50 cm
depth and high bulk density between the cracks such as Vertisols classified as
Uderts and Usterts)
Severe fertility limitations (deficiencies in major and minor plant nutrients when
cultivated such as Ultisols and Oxisols)
Land with saline and sodic soil limitations (mainly situated in coastal areas)
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Outputs of mainstreaming
Output 14a
•
•

Map showing areas with high potential for crop production and
those with serious limitations due to land degradation and a
high level of exposure to flooding and drought.
Map showing areas and extents of abandoned lands which are
suitable for agriculture for interim cultivation or gardening
until final use is decided by landowners.

Case example: Malaybalay City
The land and climate suitability maps of various crop groups are provided
in Tables 7.20 to 7.29 and Figures 7.8 to 7.17. These maps were sourced
from the Geomatics Division of the BSW. Four suitability ratings are
depicted in the maps, namely: Very suitable, Suitable, Moderately suitable
and Marginally suitable.
Box10
Descriptors for Crop Suitability Ratings:
•
•
•
•

Very suitable – 80 to 100% of potential yield is attained
Suitable – 60 to 79% of potential yield is attained
Moderately suitable – 40 to 59% of potential yield is attained
Marginally suitable – less than 40% of potential yield is attained

The crop suitability tables for various crop groups provide the land area
sizes of the 4 suitability ratings. The marginally suitable areas can be
further evaluated for possible development into non-agricultural uses
such as urban, agri-processing industry, and institutional uses.
The crop suitability maps provide the location and the extent of areas
highly suitable to various crops that could be grown in the agricultural
lands in the city. The CAO could use the information in their extension
work of advising farmers the most viable crops to grow given the market
demand, current market prices and cost of inputs. The technology needed
to cultivate various crops also needs to be provided by the CAO to
encourage farmers to grow the most viable and profitable crops.
The different crops evaluated for their land suitability includes the
following: Irrigated & Non-Irrigated Rice (Table 7.20 and Figure 7.8);
Upland Rice, Corn, Peanut, Pineapple, Ramie, Soybeans, Mungo, Melon,
String Beans, Cassava, Sweet Potato, Gabi, Ubi & Eggplant (Table 7.21 and
Figure 7.9; Baguio Beans, Cabbage, White Potato, Carrot, Lettuce, Cowpea,
Sweet Peas, Sweet Pepper, Spinach, Cutflowers & Strawberry (Table 7.22
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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and Figure 7.10); Ginger, Garlic, Onion & Cucumber (Table 7.23 and
Figure 7.11); Cotton, Tobacco & Sugarcane (Table 7.24 and Figure 7.12);
Coconut, Palm Oil, Banana, Abaca, Coffee (Robusta) (Table 7.25 and
Figure 7.13); Mango, Cashew, Papaya, Santol, Tamarind, Atis, Jackfruit,
Guava, Citrus, Guyabano & Chico (Table 7.26 and Figure 7.14); Durian,
Marang, Lanzones, Rambutan, Avocado & Rubber (Table 7.27 and Figure
7.15); Bamboo, Ipil-Ipil, Paragrass, Pasture & Jatropha (Table 7.28 and
Figure 7.16); and Coffee (Arabica), Tea & Black Pepper (Table 7.29 and
Figure 7.17);
Table 7.20 Crop Suitability of Irrigated and Non-irrigated Crops,
Malaybalay City
Crop Group
Irrigated & Non-Irrigated Rice

Suitability Rating
Very Suitable
Suitable
Moderately Suitable
Marginally Suitable

Hectarage
6528.84
4673.92
11136.44
26416.48

Table 7.21 Crop Suitability, Crop Group 1, Malaybalay City
Crop Group
Upland Rice, Corn, Peanut, Pineapple,
Ramie, Soybeans, Mungo, Melon, String
Beans, Cassava, Sweet Potato, Gabi, Ubi &
Eggplant

Suitability Rating
Very Suitable
Suitable
Moderately Suitable
Marginally Suitable

Hectarage
10421.54
11917.65
26416.48
0.00

Table 7.22 Crop Suitability, Crop Group 2, Malaybalay City
Crop Group
Baguio Beans, Cabbage, White Potato,
Carrot, Lettuce, Cowpea, Sweet Peas,
Sweet Pepper, Spinach, Cutflowers &
Strawberry

Suitability Rating
Very Suitable
Suitable
Moderately Suitable
Marginally Suitable

Hectarage
10081.22
15078.02
23596.44
5901.57

Table 7.23 Crop Suitability, Crop Group 3, Malaybalay City
Crop Group
Ginger, Garlic, Onion & Cucumber
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Suitability Rating
Very Suitable
Suitable
Moderately Suitable
Marginally Suitable

Hectarage
10421.54
11917.65
26416.48
0.00
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Table 7.24 Crop Suitability, Crop Group 4, Malaybalay City
Crop Group
Cotton, Tobacco & Sugarcane

Suitability Rating
Very Suitable
Suitable
Moderately Suitable
Marginally Suitable

Hectarage
10421.54
1836.43
12393.68
24104.02

Table 7.25 Crop Suitability, Crop Group 5, Malaybalay City
Crop Group
Coconut, Palm Oil, Banana, Abaca,
Coffee (Robusta)

Suitability Rating
Very Suitable
Suitable
Moderately Suitable
Marginally Suitable

Hectarage
11476.77
781.21
22474.90
57402.11

Table 7.26 Crop Suitability, Crop Group 6, Malaybalay City
Crop Group
Mango, Cashew, Papaya, Santol,
Tamarind, Atis, Jackfruit, Guava, Citrus,
Guyabano & Chico

Suitability Rating
Very Suitable
Suitable
Moderately Suitable
Marginally Suitable

Hectarage
11476.77
781.21
22474.90
57831.82

Table 7.27 Crop Suitability, Crop Group 7, Malaybalay City
Crop Group
Durian, Marang, Lanzones, Rambutan,
Avocado & Rubber

Suitability Rating
Very Suitable
Suitable
Moderately Suitable
Marginally Suitable

Hectarage
5882.77
10297.15
32575.76
43379.31

Table 7.28 Crop Suitability, Crop Group 8, Malaybalay City
Crop Group
Bamboo, Ipil-Ipil, Paragrass, Pasture &
Jatropha

Suitability Rating
Very Suitable
Suitable
Moderately Suitable
Marginally Suitable

Hectarage
22339.20
26416.48
39544.06
12910.88

Table 7.29 Crop Suitability, Crop Group 9, Malaybalay City
Crop Group
Coffee (Arabica), Tea & Black Pepper

Suitability Rating
Very Suitable
Suitable
Moderately Suitable
Marginally Suitable
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Hectarage
10081.22
17239.33
20869.85
43944.59
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Map 7.8 Crop Suitability Map, Irrigated and Non-irrigated Rice,
Malaybalay City
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Map 7.9 Crop Suitability Map, Crop Group 1, Malaybalay City
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Map 7.10 Crop Suitability Map, Crop Group 2, Malaybalay City
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Map 7.11 Crop Suitability Map, Crop Group 3, Malaybalay City
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Map 7.12 Crop Suitability Map, Crop Group 4, Malaybalay City
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Map 7.13 Crop Suitability Map, Crop Group 5, Malaybalay City

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

125

Supplemental Guidelines for Mainstreaming SLM in the CLUP

Map 7.14 Crop Suitability Map, Crop Group 6, Malaybalay City
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Map 7.15 Crop Suitability Map, Crop Group 7, Malaybalay City
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Map 7.16 Crop Suitability Map, Crop Group 8, Malaybalay City
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Map 7.17 Crop Suitability Map, Crop Group 9, Malaybalay City
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What to mainstream: 5
5. Extent and location of suitable areas for high value commercial
crops and fruit trees for local and foreign investment
Data inputs needed and sources:
•
•

List of candidate high value commercial crops and fruit trees from
DA
Crop suitability maps of high value crops and fruit trees from
BSWM
Box 11
List of some high-value and commercial crops

Abaca, ampalaya, asparagus, banana, cabbage, carrot, cassava, coconut, coffee,
commercial trees, cotton, garlic, ginger, mango, mongo, onion, papaya, peanut,
pineapple, sugarcane, sweet potato, tobacco, tomato, water melon, white potato,
sugarcane, and cacao.

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Match agro-edaphic and agro-climatic characteristics of
agriculture lands with the soil and climate requirements of high
value commercial crops or refer to crop suitability maps of BSWM
• Map agriculture areas suitable for high value commercial crops
and fruit trees considering their land degradation status and the
land degradation impacts of high value crops and fruit trees.
Outputs of mainstreaming
Output 14b
Map and statistical data on the extent and location of agriculture lands
highly suitable to high value commercial crops and fruit trees.

130

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Supplemental Guidelines for Mainstreaming SLM in the CLUP

Case example: Malaybalay City
The extent of areas suitable to high value commercial crops and fruit trees
as identified by the CAO of Malaybalay City is provided in Table 6.34. The
industrial crops were assessed to have the largest area suitable which is
about 8,777 hectares; vegetables have 1,212 hectares; and fruit trees have
the lowest area suitable at 754 hectares.
Table 7.30 Extent of Areas Suitable to High Value Commercial Crops
and Fruit Trees, Malaybalay City
High Value Commercial Crops
and Fruit Trees
Vegetables
Assorted Leafy Vegetables
Fruit Vegetables
Root Vegetables
Industrial Crops
Rubber
Coffee
Cacao
Banana
Sugarcane
Bamboo
Oil palm
Abaca
Fruit Trees
Mango
Jackfruit
Durian
Lansones
Rambutan
Coconut
Papaya

Extent
% of Total Area
(hectares)
1,212
4
81
1,108
23
8,777
27
1,248
293
45
5,491
1,347
37
28
288
754
2
29
23
140
418
21
63
30

The location and extent of areas evaluated by the BSWM to be suitable to
high value crops such as Baguio Beans, cabbage, white potato, carrot,
lettuce, cowpea, sweet pea, sweet pepper, spinach, cutflowers and
strawberry is depicted in Figure 6.21 while those suitable to commercial
fruit trees such as mango, cashew, papaya, santol, tamarind, atis, jackfruit,
guava, citrus, guyabano and chico are shown in Figure 6.22.
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Map 7.18 Crop Suitability to High Value Commercial Crops,
Malaybalay City
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Map 7.19 Crop Suitability to Commercial Fruit Trees,
Malaybalay City
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What to mainstream: 6
6. Institutional capacity assessment of LGU on SLM planning and
implementation
Data inputs needed and sources:
•
•

Capacity assessment instrument
Results and findings of capacity assessment survey of LGU –
CAO/MAO, CENRO/MENRO and CPDO/MPDO staff

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Conduct survey on SLM capacity and competence of CAO/MAO,
CENRO/MENRO and CPDO/MPDO staff
• Assess technical capability of CAO/MAO, CENRO/MENRO and
CPDO/MPDO staff to conduct land degradation analysis, prepare
SLM plan and propose appropriate SLM programs and projects.
• Assess technical capability of CAO/MAO and CENRO/MENRO to
establish demonstration sites on SLM practices and technologies.
Outputs of mainstreaming
Output 15
Institutional capacity assessment of concerned LGU staff on land
degradation assessment, SLM planning and demonstration sites’
establishment.
Case example: Malaybalay City
Results of the institutional capacity assessment of the technical staffs of CAO,
CENRO and CPDO revealed that they all have low capability to conduct land
degradation analysis and moderately capability to prepare SLM plan and SLM
programs and projects. The CAO staff has high capability to establish technodemo farms on SLM but the CENRO and CPDO staffs possess fair capability
since this is not their assigned task (Table 7.31).
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Table 7.31 Institutional Capacity Assessment of LGU Staff on SLM
Planning and Project implementation, Malaybalay City
Capability to perform the following:
LGU Office
Staff

Land
degradation
analysis

SLM plan
preparation

CAO/MAO

Low

Moderate

SLM
programs /
projects
preparation
Moderate

CENRO/MENRO

Low

Moderate

Moderate

Fair

CPDO/MPDO

Low

Moderate

Moderate

Fair

Techno-demo
farm
establishment
High

Indicate the level of capability as High, Moderate, Fair, Low and None

STEP 6:
SLM MAINSTREAMING IN GOALS, OBJECTIVES AND TARGET SETTING
Entry Point: CLUP Planning Step/Plan Chapter Goals, Objectives
and Target Setting
What to mainstream: 1
1. Goal, objectives and targets to address issues and challenges on
SLM particularly land degradation and land conversion, among
others.
Data inputs needed and sources:
Goal and objectives of SLM sourced from the LGU’s ILMF plan (if any) and
melded or matched with relevant goals and objectives on agriculture
provided in the CLUP of the LGU.
How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Formulate goals and objectives based on challenges and issues on SLM
• Harmonize the goals and objectives of SLM with those of the
agriculture component of CLUP; and adding objectives and targets
specific for SLM.
• Formulate success indicators for measuring attainment of goals and
objectives
• Present for comments and approval by stakeholders of the proposed
goals, objectives and targets on SLM
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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Outputs of mainstreaming
Output 16
Goal, objectives, targets and success indicators on SLM based on issues
and problems identified on land degradation and land conversion
Case example: Malaybalay City
Table 7.32 provides the list of land degradation issues and problems of
Malaybalay City. Juxtaposed for each issue and problem are the
corresponding objectives to resolve them and the targets and success
indicators.
Table 7.32 Objectives on SLM to Address Land Degradation Issues
and Problems, Malaybalay City
Land
degradation
issues and
problems
Soil erosion

Nutrient
depletion
(+Soil
acidification
and pollution)
136

Objectives

Targets

To reduce the
hectarage of
eroded areas
by 10%
annually
based on
2017 data.

xx hectares of
eroded areas
rehabilitated.
(reforested & with
vegetative cover)
xx No. of
diversified farms
established
Integrate
agricultural land
protection area in
the Zoning
Ordinance
Xx No. of LGU
personnel &
farmers trained in
land & water
resources
management
technologies.
xx% increase in
yield and
production
xx% increase in
farm income

To manage
soil fertility.

Success
Indicators
Total area
reforested
Number of
diversified
farms
established
Agriculture
protected
areas included
in Zoning
Number of
farmers
trained on SLM
measures and
agrotechnology

% increase in
yield &
production of
rice, corn and
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Land
degradation
issues and
problems

Objectives

Loss of
agricultural
lands
including
prime lands

To prohibit
the
conversion of
prime
agricultural
lands.
Conversion/
To control
Encroachment encroachment
of settlements of settlements
in protected
in protected
forest lands
forest lands.

Drought

To mitigate
the impacts of
drought

Targets

No conversion of
prime agri-land
within the current
planning period.
No encroachment
of settlements in
protected forest
lands
Integration of
ADSDPP & other
community plans
to city
development plan
xx number of
Irrigation & water
impounding
facilities
established.
Enhanced fire
suppression
capability

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Success
Indicators
other major
crops
% increase in
farmers’
income
Area of prime
agriculture
land converted
to other uses
Area of
protected
forest land
occupied by
settlements
Integration of
ADSDPP in
CLUP
Area of lands
irrigated
Frequency of
occurrence of
grass and
forest fires
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What to mainstream: 2
2. Goal and objectives to address institutional capacity weaknesses,
constraints and gaps
Data inputs needed and sources:
Goal and objectives are formulated based on the results of LGU capacity
assessment (See Output 15 - Institutional capacity assessment of
concerned LGU staff on land degradation assessment, SLM planning and
demonstration sites’ establishment.)
How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Set goals, objectives and targets to strengthen the capacity of LGU
staff (CAO/MAO, CENRO/MENRO, CPDO/MPDO) in SLM planning
and programs and projects identification and implementation.
• Goals and objectives are set to address LGU staffs’ capacity
weaknesses
• Formulate success indicators for measuring attainment of goals
and objectives
Outputs of mainstreaming
Output 17
Goal, objectives, targets and success indicators on institutional
capacity strengthening of LGU’s MAO, MENRO and MPDO staff on SLM
Case example: Malaybalay City
Table 7.33 identifies the institutional capacity weaknesses of the CAO,
CENRO and CPDO on the analysis of land degradation and the mapping and
analysis of agriculture’s vulnerability to natural hazards. For every
capacity weakness identified, the goal and objectives on capacity building
and corresponding targets are identified.
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Table 7.33 Goals and Objectives on SLM for Institutional Capacity
Strengthening of LGU Staff, Malaybalay City
Land
degradation
issues and
problems
Lack of
Technical
capability of
CAO, CENRO
and CPDO to
conduct land
degradation
analysis
Mapping and
Analysis of
agriculture
vulnerability

Soil fertility
status
updating

Success
Indicators

Objectives

Targets

To capacitate
LGUs staff on
Land
Degradation
Assessment,
SLM Planning
and
Demonstration
sites
Establishment
To capacitate
LGU staff
involved in SLM
in mapping and
analysis of
agricultural
vulnerability to
disaster risk
and climate
change.
To capacitate
Agri personnel
in soil fertility
data gathering
and analysis

Hands-on
training of LGU
staffs on
ILMF/SLM
planning and
establishment
of technodemo farms on
SLM

Number of LGU
staff trained on
ILMF/SLM
planning
And
establishment of
techno-demo
farms on SLM

Train LGU
personnel on
vulnerability
mapping &
analysis.

Number of
MAO/CAO,
MPDO/CPDO and
MENRO/CENRO,
and LDRRMO
staff trained on
agriculture
vulnerability
mapping and
analysis
Number of
MAO/CAO trained
on soil fertility
assessment and
mapping

Technical
Assistance on
Soil Mapping
Training on
Geotagging &
plotting soil
fertility status
on map
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What to mainstream: 3
3. Goal and objectives to address program funding constraints and
low farmers’ income and poverty status
Data inputs needed and sources:
•
•

Goal and objectives to mobilize more funds to support SLM and
improve the production and income of small farmers
See Outputs 7 (Report on agriculture resource accounting
showing changes in agriculture land use and income from
production and 10 (Assessment of LGU support to SLM; and
Assessment of funding gaps) for data inputs

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Analyze LGUs existing programs and projects on SLM and identify
the gaps needed to address other land degradation problems and
challenges
• Determine the budget needed to address the gaps in investments
needed to address critical land degradation problems in the
locality’s agricultural lands.
• Goals and objectives are set to address the need for more
investments in targeted SLM programs
• Formulate success indicators for measuring attainment of goals
and objectives
Outputs of mainstreaming
Output 18
Goal, objectives, targets and success indicators to mobilize more funds
from various sources to support urgent SLM programs to improve the
income of small farmers.
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Case example: Malaybalay City
The goal, objectives and targets to mobilize funds to support SLM
programs and projects identified by Malaybalay City are given in Table
7.34.
Table 7.34 Goals and Objectives to Mobilize Funds to Support SLM
Programs and Projects, Malaybalay City
SLM Programs
and Projects*
Conduct
trainings on
SLM
Technology

Establishment
of
Demonstration
projects on SLM
practices &
technologies

Rehabilitation
of open and
denuded areas
Train personnel
on vulnerability
mapping &
analysis

Possible
Sources
of
Funds
LGU, DA,
Foreign
donors

Goal/Objectives

Targets

To strengthen
the capability of
LGU CAO, CENRO
and CPDO in pilot
testing and
demonstrating
best practices in
SLM
agrotechnology.
To showcase SLM
best practices
and technology
to address land
degradation
To identify the
best practices on
SLM.
To know the
suitable crops for
the soil types in
the LGU

xx number of
training on SLM
measures and
agrotechnology
funded by LGU,
DA and foreign
donors
Documentation
of best
practices on
SLM
Crop suitability
assessment
report & maps
xx number of
SLM technodemo farms
established for
pilot testing

LGU, DA,
Foreign
donors

To reforest
denuded areas
thru planting of
fast-growing tree
species
To improve
capacity of LGU
staff on hazard
vulnerability
mapping and
analysis for the

xx % of
denuded areas
reforested

LGU,
DENR,
Foreign
donors

xx number of
LGU staff
trained on
hazard
vulnerability
mapping and

LGU, DA,
OCD,
CCC,
Foreign
donors

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Success
Indicators
Number of
training on SLM
measures and
agro-technology
given funding

Number of best
practices
documented
and
disseminated
given funding
Number of crop
suitability
assessment
reports and
maps prepared
and
disseminated
given funding
Number of SLM
techno-demo
farms given
funding for
their
establishment
Total area of
denuded forest
lands given
funding for
reforestation
Number of
training and
LGU
participants
given funding
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SLM Programs
and Projects*

Goal/Objectives
agriculture and
agroforestry
sector

Technical
Assistance on
Soil Analysis

To generate soil
type and fertility
data base

Provision of
irrigation and
water
impounding
facilities
Contour
Farming

To improve crop
yield and
production

Diversified
farming

To establish
Sloping
Agricultural Land
Technology
practices to
minimize land
degradation
To minimize land
degradation and
improve
production

Possible
Sources
of
Funds

Success
Indicators

LGU, DABSWM,
Foreign
donors

Updating of soil
map and
fertility map
given funding

xx hectares of
agriculture
lands provided
with irrigation
facilities
xx hectares of
sloping lands
cultivated to
crops with
established
contours and
SALT
xx hectares of
agricultural
lands with
established
diversified
farming

LGU,
NIA, DA
and
Foreign
donors
LGU, DABSWM,
DENRFMB,
Foreign
donors

Number of
irrigation
facilities given
funding

LGU, DA,
Foreign
donors

Total area of
agricultural
lands given
funding for the
establishment
of diversified
farming

LGU, DA,
DENR
Foreign
donors

Total area of
agriculture and
agroforestry
lands given
funding for the
establishment
of organic
farming

Targets
analysis as
applied to
agriculture and
agroforestry
Prepare
updated soil
map and
fertility map

Implementation
of Organic
farming

To improve soil
fertility and crop
production

xx hectares of
agriculture and
agroforestry
lands with
established
organic farming

De-siltation of
irrigation canals

To improve
water flow and
distribution and
crop production

xx km of
irrigation
canals desilted

Total area of
sloping lands
given funding
for the
establishment
of SALT

LGU,
Total length of
NIA, DA
irrigation
and
facilities given
Foreign
funding for
donors
desilting
Agroforestry
To uplift the
Xx hectares of
LGU,
Total number of
Program
socio-economic
agroforestry
DENR
agroforestry
status of the
areas provided
and
program given
upland
support
Foreign
funding for
communities.
donors
implementation
*Proposed SLM programs and projects for funding to improve production and income of
farmers
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STEP 7:

SLM MAINSTREAMING IN PROPOSED OR DESIRED DEVELOPMENT
THRUST AND SPATIAL STRATEGIES
Entry Point: CLUP Planning Step/Plan Chapter Proposed or
Desired Development Thrust and Spatial Strategies
What to mainstream: 1
1. Sustainable agriculture and agro-industrial development as a
development thrust in agriculture-based municipalities and cities.
Data inputs needed and sources:
•
•
•
•
•
•

Development thrusts and spatial strategy on agriculture from
existing CLUP.
Refer to Output 5 for the location and extent of various agriculture
land uses;
Refer to Output 7 for the agriculture resource accounting;
Refer to Outputs 8, 9, 13 for the maps on hazard prone
agricultural lands;
Refer to Output 11 for the map on the location and extent of land
degradation;
Refer to Output 14a and 14b for maps of crop suitability (Map
showing areas with high potential for crop production and those
with serious limitations due to land degradation and high level of
exposure to flooding and drought).

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Formulate spatial strategy for agriculture and agro-industry
development in the locality.
• Identify and map location and extent of agriculture areas for
development and their land development requirements; and the
locations for agriculture support facilities such as farm-to-market
roads, irrigation, product processing and market centers, etc. to
show their spatial linkages (See SAFDZ map of the
city/municipality which has identified the agriculture support
facilities for every development zone)
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•
•

Avoid areas which are high risk to natural disasters such as flood,
landslides and storm surges.
Refer to the crop suitability of lands for agriculture development
(Output 14a and 14b)
Outputs of mainstreaming
Output 19

Spatial strategy map for agriculture and agro-industry development
and infrastructure support facilities.
Case example: Malaybalay City
The template for profiling existing agricultural support facilities and
services in a City or Municipality is given in Table 7.35.
Table 7.35 Template for Existing Agricultural Support Facilities and
Services, City or Municipality of xxxxx, Year
Post-Harvest
Facilities and
RiceSupport
Mill

Barangay

No.

%
Utilization

Type/
Capacity

Remarks

Corn Shelter
MultiPurpose
Drying
Pavement
Mechanical Dryer
Private Thresher
Blowers
Hand Tractor
Figure 7.20 shows the spatial location of potential agriculture uses
including agro-industrial plantations (lavender), agriculture lands for
production (light green) and agricultural lands for protection (light blue).
The identified agriculture production and agri-industrial areas should be
provided with farm support facilities such irrigation for rice, farm-tomarket roads, drying and product processing facilities, and market
centers.
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What to mainstream: 2
2. Proposed policies to resolve land use conflicts and to rationalize
land use allocation among different land uses
Data inputs needed and sources:
•

•

•
•
•

Common land use conflicts reported by LGU CAO/MAO,
CENRO/MENRO and CPDO/MPDO in the locality such as
agriculture vs. urban development; forestry vs upland agriculture;
and forestry vs mining.
Refer to Output 12 (Total agricultural areas (and prime lands) lost
during the last 10-15 years and its percentage over the total
agricultural areas in the beginning year; Map indicating spatial
path or direction of urban development and agricultural areas at
risk of land conversion).
Propose land use allocation based on CLUP.
Refer to Output 14a and 14b for maps on high potential for crop
production and those with serious limitations due to land
degradation and high exposure to natural hazards.
Map of Barangay location and extent (hectares) of land use
conflicts

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Create LGU land use committee to deliberate and decide on land
use conflicts in consultation with stakeholders and concerned
agencies such as DA, BSWM, DAR and DENR-FMB.
• LGU SB to pass resolutions resolving conflicting and competing
land uses based on existing applicable laws and regulations.
• Land use allocation for agriculture and agroforestry included in
CLUP and zoning ordinance.
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Outputs of mainstreaming
Output 20
•
•

•

Policies and protocols in rationalizing land use allocation and
in resolving land use conflicts and competitions.
Agriculture land use allocation based on crop suitability and
considering exposure and vulnerability to natural hazards and
climate change and land degradation.
Map showing location and extent of land use conflict

Table 7.36 Existing Land Use Conflict and Policies and Protocols for
Land Use Allocation
Existing Land Use
Conflicts
Agriculture vs urban
development

Forestry vs upland
agriculture

Forestry vs mining

Biodiversity vs Tourism
Others conflicts

Policies and Protocols for Land use allocation
No conversion of prime agricultural lands;
conversion of agricultural lands to undergo
stringent evaluation following rules and
regulations established by DA, DAR and HLURB.
No conversion of primary forest land; forest lands
with steep slopes and presence of protected plants
and animal species. Upland agroforestry is limited
to CBFM areas.
No conversion to mining of primary forest areas
and protected biodiversity areas; mining
application to negotiable forest areas will have to
undergo stringent evaluation by DENR following
existing rules and regulations including the
submission of EIA.
Protected biodiversity areas are off-limits to
tourism but may allow limited ecotourism activities
such as botanical tours and bird watching in
designated ecotourism zone.
To be identified through stakeholders’ consultation

Case example: Malaybalay City
The existing land use conflicts in Malaybalay City in relation to agriculture,
forestry and biodiversity are provided in Table 7.37. The location and
extent of land use conflict and the policies and protocols for resolving them
are also provided in the table.
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Table 7.37 Policies and Protocols in Rationalizing Land Use
Allocation and in Resolving Land Use Conflicts and
Competitions, Malaybalay City
Existing
Land Use
Conflicts
Agriculture
vs urban
development

Forestry vs
upland
agriculture
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Location (Barangay) and
Extent (Hectares)

Policies and Protocols
for Land use allocation

663.45 No conversion of prime
agricultural lands;
BANGCUD
1.29
conversion of agricultural
BUSDI
100.3 lands to undergo
CABURACANAN
8.93 stringent evaluation
CAN-AYAN
296.39 following rules and
CAPITAN ANGHEL
29.87 regulations established
CASISANG
6.76 by DA, DAR and HLURB.
INDALASA
48.99
KALASUNGAY
5.64
KIBALABAG
22.66
KULAMAN
0.16
LAGUITAS
8.19
LINABO
36.88
MALIGAYA
34.56
MANAGOK
7.02
MANALOG
0.69
MAPULO
0.01
MIGLAMIN
105.77
PATPAT
15.39
SAN JOSE
19.25
SAN MARTIN
264.28
SILAE
0
SIMAYA
82.17
SINANGLANAN
332.65
ST. PETER
83.64
STO. NIŃO
755.8
ZAMBOANGUITA
113.87
CASISANG
36.64
No conversion of primary
forest land; forest lands
No data
with steep slopes and
presence of protected
plants and animal
APO MACOTE
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Existing
Land Use
Conflicts

Location (Barangay) and
Extent (Hectares)

Policies and Protocols
for Land use allocation
species. Upland agroforestry is limited to
CBFM areas.

Forestry vs
mining
None

Biodiversity
vs Tourism
Barangay 6 1.07

No conversion of primary
forest land; forest lands
with steep slopes and
presence of protected
plants and animal
species. Upland agroforestry is limited to
CBFM areas.
Protected biodiversity
areas are off-limits to
tourism but may allow
limited ecotourism
activities such as
botanical tours and bird
watching in designated
ecotourism zone.

Agricultural areas suitable to various agriculture crops and less exposed
to natural hazards and severe climate extremes such as flooding, high
temperature range and prolonged drought is shown in Figure 7.21.
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Map 7.21 Suitable Agriculture Area Map, Malaybalay City
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STEP 8:
SLM MAINSTREAMING IN PROPOSED LAND USE
Entry Point: CLUP Planning Step/Plan Chapter Proposed Land Use
Plan
What to mainstream: 1
1. Proposed revisions in the proposed land use plan to protect prime
agricultural lands, agriculture heritage lands and centers of agrobiodiversity (if existing) and to improve and sustain agriculture
production for food security and/or food self-sufficiency
Data inputs needed and sources:
•
•
•
•

Extract from CLUP the proposed land use map
Refer to Output 6 on location and extent of prime agricultural
lands;
Refer to Output 20 on proposed agricultural land use allocation
Data/maps on agricultural heritage and centers of
agrobiodiversity (if existing) from BSWM, MARO, CAO/MAO, BMB
and other sources.

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Integrate by overlaying in the proposed land use map the prime
agricultural lands for protection (irrigated and irrigable lands with
firm funding commitment), agriculture heritage and centers of
agro-biodiversity, if existing, in the municipality or city.
• Integrate by overlaying in the land use plan, the agricultural areas
for crop development support – SLM and infrastructure support
facilities (Refer to Output 19 (Spatial strategy map for agriculture
and agro-industry development) and Output 20 (Agriculture land
use allocation based on crop suitability and considering exposure
and vulnerability to natural hazards and climate change and land
degradation)
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Outputs of mainstreaming
Output 21
Proposed revisions in the CLUP’s proposed land use map and plan,
particularly agriculture land use allocation.
Case example: Malaybalay City
The proposed revisions in the land use map of Malaybalay City
incorporating agriculture and forest land use types including protected
agriculture and forest land uses are depicted in Figure 7.22.
Table 7.38 provides the detailed breakdown of agriculture and forest land
uses. The existing and proposed agriculture and forest land uses are
presented with the changes (increase/decrease) in land area and the
percentage change computed.
The existing agriculture protection lands is about 3,616.83 hectares while
the proposed one is 4,154.71. Thus, there is a proposed increase of 537.88
hectares to be added for protection comprising of prime agricultural lands.
The calculated percent change in the total area of agricultural protection
land use is about 15% (Table 7.38).
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Map 7.22 Proposed Land Use Map with Integrated Agricultural and Forest Land Uses and Protected Agriculture
and Forest Lands, Malaybalay City

Source: CLUP, 2016 – 2025.
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Under the agriculture protection lands, a Restricted Development Zone
(RDZ) of 2,353.80 hectares is proposed. Restricted Development Zones
(RDZ) are areas with restricted development use due to existing, historical
and/or perceived physical hazardous conditions such as flooding,
landslides or earthquakes. Usually, RDZ are areas beyond the riverbank
allowances which are heavily and deeply flooded or prone to landslide.
Under the proposed general land use, about 5,847.52hectares of land is
delineated as RDZ, 2,353.8 hectares are within the A&D area classified as
Agriculture Protection Lands, and 3,493.72 hectares as forestland.
The City Government is identifying and delineating areas as No Build
Zones (NBZ) which include the riverbank allowances, which based on the
Philippine Water Code, specify areas of 3 meters allowance within
settlement areas, 20 meters within agricultural lands, and 40 meters
within the forestland. Within NBZ, no development use or activity shall be
allowed. The total NBZ area for the whole city is 4,441.90 hectares; around
1,729.14 hectares are within A&D, and 2,712.76 hectares within
forestland. There are areas within the urban center, specifically barangays
Sumpong, Casisang (near Mamala Creek), Poblacion 7, Poblacion 11, and
Poblacion 9 wherein delineated riverbank allowances are already
occupied by settlers. Occupants of riverbank easements are priority for
relocation and housing program of the city.
The area of existing Forest lands for protection is estimated to be about
23,029.42 hectares and the psroposed area is about 22,255.43 hectares
with a reduction of 774.00 hectares or a change of -3.36%. This means that
the area for forest protection becomes smaller due to encroachment of
upland agriculture and human settlements (Table 7.38).
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Agriculture Lands
Protection Lands
Riverbank Allowances
Rivers
Restricted Development Zone
Production Lands
Light Industries (Processing Plants)
Agricultural Lands (Protection)
Agricultural Lands (Production)
Agri-Industrial (Livestock/Poultry)
Agro-Industrial (Plantation Crops)
SUB-TOTAL
TOTAL Alienable & Disposable Lands
FORESTLAND/TIMBERLAND
PROTECTION FOREST
Settlements
Agri-Industrial (Livestock/Poultry)
Agricultural Lands (Protection)
Forest Lands (Protection)
Forest (Production)
MKRNP
Roads

Land Use Category
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91.36
27.76
176.75
22,255.43
10,225.57
11,511.32
39.49

101.59
31.02
217.31
23,029.42
11,321.85
11,511.32
39.49

-10.23
-3.27
-40.56
-774.00
-1,096.28
0.00
0.00

1,001.24
537.88
-2,371.54
-69.66
-2,006.66
-1,179.61
0.00

1,001.24
4,154.71
17,699.40
316.53
6,157.54
31,357.14
34,575.97

3,616.83
20,070.94
386.19
8,164.20
32,536.75
34,575.97

1,729.14

Increase/Decrease
(hectares)

2,353.80

Proposed
(hectares)
1,729.14
298.59
2,353.80

298.59

Existing
(hectares)

Table 7.38 Detailed Agriculture and Forest Land Use, Malaybalay City

-10.07%
-10.53%
-18.66%
-3.36%
-9.68%
0.00
0.00

14.87%
-11.82%
-18.04%
-24.58%
-3.63%
0.00

Percent
Change (%)
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Source: Malaybalay City CLUP 2016-2025

Rivers
Riverbank Allowances
SUB-TOTAL
PRODUCTION FOREST
Settlements
Proposed Sanitary Landfill
Agri-Industrial (Livestock/Poultry)
Agricultural Lands (Protection)
Forest Lands (Production)
Roads
Rivers
Riverbank Allowances
*Restricted Development Zone
SUB-TOTAL

Land Use Category

335.18
8.50
43.15
2,679.88
23,048.30
90.40
158.24
788.43
3,493.72
27,152.08

288.41

27,152.08

44.66
2,748.83
23,821.53
90.40
158.24

46,529.95

Proposed
(hectares)
277.94
1,924.33
46,529.95

Existing
(hectares)
277.94

-1.52
-68.95
-773.23
0.00
0.00
788.43
3,493.72
0.00

46.78

Increase/Decrease
(hectares)
0.00
1,924.33
0.00

0.00

-3.39%
-2.51%
-3.25%
0.00
0.00

16.22%

0.00

Percent
Change (%)
0.00
Supplemental Guidelines for Mainstreaming SLM in the CLUP

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Supplemental Guidelines for Mainstreaming SLM in the CLUP

STEP 9:
SLM MAINSTREAMING IN FORMULATION OF ZONING
Entry Point: CLUP Planning Step/Plan Chapter Formulation of
Zoning
What to mainstream:
•
•

•

•

Location and extent of Protected Agricultural lands (NPAAAD)
which include prime agricultural lands, agriculture heritage and
agro-biodiversity centers in the city/municipal zoning
SAFDZ refers to the areas within the NPAAAD identified for
production, agro processing and marketing activities to help
develop and modernize, with the support of government, the
agriculture and fisheries sectors in an environmentally and socioculturally sound manner (RA 8435 or Agriculture and Fisheries
Modernization Act of 1997)
SAFDZ should be recognized and incorporated into the local plans
and implemented because they contribute or have the potential to
contribute to attaining food self-sufficiency. These should be
designated as key production areas and should be protected from
land conversion.
Location and extent of Protected Forest Lands and proclaimed
biodiversity areas.

Data inputs needed and sources:
•
•
•
•
•
•

Zoning of land from CLUP (agriculture lands for production,
agriculture lands for protection; forestlands for protection;
forestlands for production)
Map of agriculture heritage and agro-biodiversity centers from
BSWM and DENR-FMB, if existing
Refer to Output 6 on location and extent of prime agricultural
lands based from CARL and NPAAAD.
Map of prime agricultural lands from CLUP, MARO, ILMF/SLM plan
or validated NPAAAD.
Map of SAFDZ
Map on protected forest lands and biodiversity-rich areas from
DENR-FMB and BMB
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How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Overlay the map on prime agriculture areas (NPAAAD) and forest
protected areas with the zoning map of the city/municipality
• Zone as agriculture protected areas those areas classified as prime
agricultural lands, agriculture heritage and agrobiodiversity
centers (if existing in the municipality or city); and zone as forest
protected areas those proclaimed critical watersheds and
biodiversity areas.
• Overlay SADZ with the city/municipal zoning to delineate
agricultural production zones
• Conduct stakeholders’ consultations on the inclusion in zoning a
category for protected prime agricultural lands and protected
forest lands in accordance with existing laws and regulations.
• Submit proposed zoning of prime agriculture lands and protected
forest lands for review and approval of Sangguniang Bayan and
HLURB
Box 12
Agriculture Heritage Area
A popular example of an Agriculture heritage area is the Ifugao rice terraces. Two types
of potential Nationally Important Agriculture Heritage (NIAH) sites were identified: IPbased agro-forestry and high-value crops with traditional practices (e.g., Ube,
Lanzones, Abaca, Coconut and Pina).
Features of NIAH:
Traditional high value crop systems
Natural, high quality, high priced agric-products supported by strong
traditions, celebrated yearly by festivals etc.
Examples:
Ube (yam) production system in Karst landscapes of Southern Bohol
Lanzones production system in the volcanic island of Camiguin
Abaca production system in Lake Sebu
Coconut based multi-story cropping in Cavite
Pińa production system in Capiz
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Box 13
Agro-biodiversity
The Convention on Biological Diversity (CBD) defines Agricultural biodiversity in a
broad term that includes all components of biological diversity of relevance to food and
agriculture, and all components of biological diversity that constitute the agricultural
ecosystems, also named agro-ecosystems: the variety and variability of animals, plants
and micro-organisms, at the genetic, species and ecosystem levels, which are necessary
to sustain key functions of the agro-ecosystem, its structure and processes.
It includes all forms of life directly relevant to agriculture: rare seed varieties and
animal breeds (farm biodiversity), but also many other organisms such as soil fauna,
weeds, pests, predators, and all of the native plants and animals (wild biodiversity)
existing on and flowing through the farm. It also includes diversity of ecosystems.
Agricultural biodiversity is essential to cope with the predicted impacts of climate
change, not simply as a source of traits but as the underpinnings of more resilient farm
ecosystems. Agricultural biodiversity is the basis of our agricultural food chain,
developed and safeguarded by farmers, livestock breeders, forest workers, fishermen
and indigenous peoples throughout the world. The use of agricultural biodiversity (as
opposed to nondiverse production methods) can contribute to food security, nutrition
security and livelihood security. (Wikepedia).

Outputs of mainstreaming
Output 22
Expanded zoning map to include agriculture protected areas to include
prime agriculture lands, agriculture heritage and agro-biodiversity
centers, and protected forest lands
Case example: Malaybalay City
SLM concerns were integrated by the LGU in the General Land Use Map of
the city as shown in Figure 7.23. Integrated in the General Land Use and
Zoning maps were the following: Agriculture protection, Forest
protection, and Restricted development areas. Also included were the
areas for agro-industrial development (plantation crops, poultry and
livestock) agricultural production and forest production zones. These
areas have the following symbols and colors in the maps (Figures 7.23
and 7.24) shown below.
Map Legend:
AIZ – Lavender color – agri-industrial plantation crops
AZ – light green color – agriculture lands (production)
FZ – medium green color – forest lands (production)
AZP – light blue color – agriculture lands (protection)
FZP – dark green color – forest lands (protection)
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The template for describing the SADZ in the city/municipality is shown in
Table 7.39. SAFDZ map and information are useful inputs in identifying
agriculture production zones and overlaying these in the city/municipal
zoning map and ordinance.
Table 7.39 Template for Strategic Agriculture and Fisheries
Development Zones (SAFDZ)
Name of SAFDZ area
(if applicable)

Barangay

Area (ha)

Type of SAFDZ

Notes:
1. Type of SAFDZ
• Strategic Crop Sub-Development Zone
• Strategic Livestock Sub Development Zone
• Strategic Fishery Sub Development Zone
• Strategic Integrated Crop/Livestock Sub-development Zone
• Strategic Integrated Crop/Fishery Sub-development Zone
• Strategic Integrated Crop/Livestock/Fishery
• Strategic Integrated Fishery and Livestock Subdevelopment Zone
• Remaining NPAAAD Reservation; SD – Sand dunes/beach
area; NIPAS; Proposed Tourism
• Agro-Forestry Zone.
2. Watershed/Forestry Zone
3. Built-up Areas; R/L - River wash; EZ – Economic Zone; MR –
Military
Box14
Zoning Ordinance as a requirement for the reclassification of agriculture lands.
“…Rule 5, Articles 36 of the Rules and Regulations Implementing the Local Government
Code of 1991cites the approved zoning ordinance as a requirement for
reclassification…The abovementioned condition is further re-affirmed by Article 41 as
follows: The comprehensive land use plans shall be the primary and dominant basis for
future use of local resources and for reclassification of agricultural lands.” (Joint DAR,
DA, DILG and HLURB Memorandum Circular dated 25 March 1995)
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Map 7.23 General Land Use Map of Malaybalay City integrating SLM Concerns
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Map 7.24 Zoning Map of Urban Areas in Malaybalay City which include Protection Zones for
Agriculture and Forestry

Malaybalay City Zoning Ordinance 2016-2025
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Examples of the zoned areas at the Barangay level for agriculture and
forest lands covering both protection and production are provided in
Table 7.40.
Table 7.40 Some Examples of Zoning of Agriculture and Forest Lands
in Support of SLM, Malaybalay City
Zoning Classification

Description of Location

Agriculture Protection Zone (APZ)
Barangay Casisang

Barangay San Jose

Barangay Bangcud
Barangay Managok

Along BFI Tree Plantation in the North,
Natid-asan Creek in the East and South,
Natid-asan Creek 2 in the West.
- Enclosed
by
Monastery
of
Transfiguration Property.
- Along Sismon Creek in the North, Lot #
059-13-037-02-001
Along Lot # 059-13-014-04-064 in the
North, Sawaga River in the East snd South,
and Manupali River in the West.
Along Barangay Linabo in the North,
Barangay Maligaya in the East, Mt.
Capistrano in the South, and Barangay
Violeta in the West

Agricultural production zone (APZ)

Barangay 10

- Along Barangay Kalasungay in the
North, Diversion Road in the East and
South, Barangay 11 in the West.
- Along Diversion Road in the North,
Philippine Army in the East, Barangay
11 in the South, Diversion Road in the
West.

Agri-Industrial (Poultry/Piggery) AIZ

Barangay 11

- Along Lot # 059-13-011-01-030 in the
North, Barangay 10 in the East,
Barangay Road in the South, and Lot #
059-13-011-03-005 in the West.
- Along Lot # 059-13-011-03-005 in the
North, Barangay Road in the

Agri-industrial Plantation Crops (AIZ)

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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Zoning Classification

Barangay 11

Forest Protection Zone
(FPZ)
Barangay 04
Barangay 07

Description of Location
Along Barangay Kalasungay in the North,
Lot # 059-13-011-02-004 in the East, Lot
# 059-13-011-02-002 in the South,
Barangay Kalasungay in the West.
Along Lot # 059-13-011-02-011 in the
North, Lot # 059-13-011-0-009 in the
East, Mamala Creek in the South, and
Barangay Kalasungay in the West.
East and South, and Lot # 059-13-011-01014 in the West.
- Enclosed by Sawaga River

Forest Production Zone (FPZ)
Barangay 06
Barangay 9
Barangay 10
Barangay Casisang

- Along Barangay 1 in the North, Brangay
Can-ayan in the East
-In the South, Kalawaig Creek and
Kaamulan Grounds in the West
- Enclosed by Sawaga River
- Enclosed by Lot # 059-13-010-01-015.
-In the South, Velez Subdivision and Lot #
059-13-009-11-067 in the West

Malaybalay City Zoning Ordinance:2016-2025

The description of the zoning classification used by Malabalay City is as
follows:
Agricultural Zone (AGZ) – an area within the city intended for
cultivation/fishing and pastoral activities e.g. fishing, farming, cultivation
of crops, goat/cattle raising, livestock and poultry raising, etc.
Agricultural Protection Zone (APZ) – These areas are the rice lands
which are irrigated and/or irrigable. These shall also include agricultural
lands currently planted to other crops but are irrigable. Irrigable land
means those lands capable of being irrigated by any method or
agricultural lands which have available water sources and which
irrigation facilities are already proposed/planned to be provided.
Agro-Industrial Zones (AIZ):
A. Agro-Industrial Zone 1(AIZ 1) – an area within the city intended
primarily for integrated farm operations and related product
processing activities such as plantation for bananas, pineapple,
sugar and other commercial/large scale livestock and poultry
raising, and other industries specified under Section 19a.
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B. Agro-Industrial Zone 2(AIZ 2) – an area within the city, this is
about 350 meters strip of land starting from 150 meters from the
centerline of the
Forest Zone (FZ) – an area within the city intended primarily for forest
purposes
Restricted Development Zone (RDZ) – an area where all kinds of
developments are restricted due to existing, historical and/or perceived
physical hazardous conditions like flooding, landslides and/or
earthquakes.
The use regulations for each zoning classification are defined by
Malaybalay City as follows:
Agricultural Zone (AGZ). In Agricultural Zones the following uses shall be
permitted:
1. Cultivation, raising and growing of staple crops such as rice, corn,
camote, cassava and the like.
2. Growing of diversified plants and trees, such as fruit and flower
bearing trees, coffee, tobacco, etc.
3. Silviculture, mushroom culture, fishing and fish culture, snake
culture, crocodile farm, monkey raising and the like.
4. Customary support facilities such as palay dryers and rice treshers
and storage barns and warehouses.
5. Ancillary dwelling units/farmhouse for tillers and laborers.
6. Agricultural research and experimentation facilities such a
breeding stations, fish farms, nurseries, demonstration farms, etc.
7. Pastoral activities such as goat raising and cattle fattening.
8. Home Occupation for the practice of one’s profession or engaging
home business such as dressmaking, tailoring, baking, running a
sari-sari store and the like, provided that:
a. The number of persons engaged in such business/industry
shall not exceed five (5), inclusive of the owner;
b. There shall be no change in the outside appearance of the
building premises;
c. No home occupation shall be conducted in any customary
accessory uses cited above;
d. No traffic shall be generated by such home occupation in
greater volume than would normally be expected in a
residential neighborhood and any need for parking generated
by the conduct of such home occupation shall be met off the
street in a place other than the required front yard;
e. No equipment or process shall be used in such occupation
which creates, noise, vibration, glare, fumes, odors and
electrical interference detectable to the normal senses and
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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visual or audible interference in any radio or television
receiver or causes fluctuation in line voltage off the premises.
9. Home industry classified as cottage industry e.g. mat weaving,
pottery making, food preservation, etc. provided that:
a. Such home industry shall not occupy more than thirty (30%) of
floor area of the dwelling unit. There shall be no change or
alteration in the outside appearance of the dwelling unit and
shall not be a hazard or nuisance;
b. Allotted capitalization shall not exceed the capitalization as set
by Department of Trade and Industry (DTI);
c. Such shall consider same provisions as enumerated in letters c,
d and e, home occupation, this section.
10. Backyard raising of livestock and fowl, provided that;
a. For livestock – a maximum of 10 heads
b. For Fowl – a maximum of 500 birds
11. Commercial Poultries and Piggeries. Refer to specific locational
guidelines (Resolution No. R-464, series of 2000 entitled
“Approving the amendments to the implementing rules and
regulations governing the processing of applications for locational
clearance of poultry and piggery” by the Board of Commissioners
of the Housing and Land Use Regulatory Board.)
Agro-industrial Zone (AIZ). In Agro-industrial Zones, the following uses
shall be permitted:
1. All uses allowed in Agriculture Zone
2. Rice/corn mills (single pass)
3. Cassava flour mill
4. Manufacture of coffee
5. Manufacture of unprepared animal feeds, other grain milling not
elsewhere classified
6. Production of prepared feeds for animals
7. Weaving hemp textile
8. Jute spinning and weaving
9. Manufacture of charcoal
10. Milk processing plants (Manufacturing filled, reconstituted or
recombined milk, condensed or evaporated)
11. Natural fluid milk processing (pasteurizing, homogenizing,
vitaminizing, bottling of natural animal milk and cream related
products)
12. Other dairy products not elsewhere classified
13. Manufacture of starch and its products
14. Manufacture/processing of other plantation crops e.g. pineapple,
Bananas, etc.
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15. Other commercial handicrafts and industrial activities utilizing
plant or animal parts and/or products as raw materials not
elsewhere classified
16. Other accessory uses incidental to agro-industrial activities
17. Other related uses not elsewhere classified
Forest Zones (FZ). No development use, or activity shall be allowed in
forest zones unless consistent with the Department of Environment and
Natural Resources (DENR) and IPRA development regulations for forest
zones and a permit, lease or license issued by the DENR for the following:
1. Contract reforestation with Forest Land Management Agreement
(FLMA)
2. Commercial tree plantation and Industrial Forest Plantation
(ITP/IFP)
3. Community-Based Forest Management (CBFM)
4. Reforestation compliance by Forest users by Temporary Lease
Agreement (TLA)
5. Reforestation compliance by Pasture Lease Agreement (PLA)
6. Ecological Revolution programs (ECOREV)
7. Other allowable uses such as infrastructure development, fishpond
and resettlement purposes should be in consonance with national
policies as enumerated below:
a.

Fishpond purposes
Fish activities within the forest zone shall be undertaken
pursuant to the provisions of the fisheries code and its
implementing rules and regulations and the revised
forestry code of the Philippines as amended.

b. Infrastructure and Resettlement
Infrastructure development and resettlement undertaken
within forest zones shall be consistent with the provisions
of the revised forestry code of the Philippines, as amended,
and subject to an environmental impact assessment, prior
to the approval of such projects in order to determine their
environmental impacts and social acceptability.
Restricted Development Zone. Are areas with restricted development
use due to existing, historical and/or perceived physical hazardous
conditions such as flooding, landslides or earthquakes:
1. General Restrictions – no expansion of existing structures unless
appropriate measures are to be implemented. New developments
shall adhere to flooding/ landslide/earthquake construction
standards.
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2. Specific Restrictions – depending on the site of a specific project,
proponents are required to construct/install structures that will
mitigate the expected impacts (Retaining walls, Piles, Stilts, etc.)
3. All restrictions shall be incorporated in the Locational Clearance
(Decision on Zoning) and subject to monitoring for possible
penalties.

STEP 10:
CONDUCT PUBLIC HEARING
Entry Point: CLUP Planning Step/Plan Chapter Conduct of Public
Hearing
What to mainstream:
•
•
•

Agriculture and agroforestry land use allocation
SAFDZ and NPAAAD integrated with municipal/city zoning
Proposed programs and projects on SLM

Data inputs needed and sources:
•
•
•

Summary of SLM Enhanced CLUP
Proposed zoning (SAFDZ and NPAAAD)
Investment Plan for SLM

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Disseminate highlights of SLM Enhanced CLUP to stakeholders
attending the public hearing
• Conduct multi-sectoral consultation on SLM enhanced CLUP and
proposed zoning
• Collect, validate and integrate comments and recommendations
Outputs of mainstreaming
Output 23
Refined SLM Enhanced CLUP
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STEP 11:
REVIEWING, ADOPTING AND APPROVING THE SLM ENHANCED CLUP
Entry Point: CLUP Planning Step/Plan Chapter Reviewing,
Adopting and Approving the SLM Enhanced CLUP
What to mainstream:
•
•
•
•

Memo on technical review committee members, responsibilities
and assigned topics to review
Agriculture and agroforestry land use allocation
SAFDZ and NPAAAD integration with municipal/city zoning
Proposed programs and projects on SLM

Data inputs needed and sources:
•
•

Proposed parameters for reviewing SLM Enhanced CLUP
Executive summary and full report on SLM Enhanced CLUP

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Dissemination and presentation of SLM Enhanced CLUP materials
• Review and approval by Sangguniang Panlalawigan/HLURB of
SLM Enhanced CLUP
What to review and approve – SLM enhanced CLUP and Zoning parameters for the review
1. Land degradation types, location and extent are identified and
mapped
2. Exposure and vulnerability of agricultural lands to climate
change and natural disasters are assessed and map
3. Irrigated and irrigable lands are identified, delineated and
quantified per RA8435
4. Crop suitability maps are prepared
5. Areas for urban expansion are outside of NPAAAD and SAFDZ
and NIPAS areas
6. Proposed agricultural land use allocation and NPAAAD, SAFDZ
and NIPAS are overlaid with the city/municipal zoning map
and integrated into the zoning ordinance.
7. Proposed programs and projects address SLM issues and
problems
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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Outputs of mainstreaming
Output 24
Adopted/Ratified SLM Enhanced CLUP

STEP 12:
SLM MAINSTREAMING IN IMPLEMENTATION OF SLM ENHANCED CLUP
Entry Point: CLUP Planning Step/Plan Chapter Implementation of
SLM Enhanced CLUP
What to mainstream: 1
1. Programs and projects to support SLM and improve agriculture
production and income of small farmers
Data inputs needed and sources:
•
•

Refer to Outputs 10, 14a, 14b, 20, 21, 22 on existing LGU efforts
on SLM; data and maps on lands suitable to various crops; and
proposed agricultural land use allocation, respectively.
Refer to LGU ILMF/SLM plan (if any)

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Formulate programs and projects on SLM to address land
degradation issues and problems
• Identify SLM technology packages adapted to target areas
• Prepare proposed investment plan for SLM program
implementation
• Conduct consultation on proposed SLM programs and projects and
submit to SB for approval of funding support
Outputs of mainstreaming
Output 25
Programs and projects on SLM to address land degradation problems;
and infrastructure support facilities to improve agriculture production
and income of small farmers
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Case example: Malaybalay City
The proposed programs and projects to address land degradation
problems in the agriculture and forest lands of the city which include soil
erosion, nutrient depletion, conversion of prime agriculture and forest
lands and drought are briefly outlined in Table 7.41. The template also
includes the estimated funding requirement of the proposed programs and
projects.
Table 7.41 Template on SLM Programs and Projects to Address Land
Degradation Problems, Malaybalay City
Land degradation
problems
Soil erosion

Proposed Programs and Projects
•
•
•
•
•

Nutrient depletion
Conversion of prime
agricultural lands
Conversion of forest
lands
Drought

•
•
•
•
•
•
•

Others

Funding Support
(Pesos)

Agroforestry
Upland Development
Establishment of Barangay
Nurseries
SCoPSA
Provision of Coco Nets and planting
of vetiver grass
Establishment of Vegetative Strips
Adoption of Organic Agriculture
Organic fertilizer production
Monitoring and enforcement of
regulations on Land Conversion
Monitoring and enforcement of
regulations on Land Conversion
Planting of drought resistant
varieties
Construction of small water
impounding pond and communal
irrigation facilities.
To be identified by stakeholders

What to mainstream: 2
2. Institutional capacity building program for SLM planning and
technology package implementation
Data inputs needed and sources:
•
•

Refer to Outputs 15 and 17 on institutional capacity and staff
competency assessment on SLM.
Refer to ILMF/SLM plan (if any)
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How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Formulation of staff competence building program on land
degradation analysis, SLM planning, GIS crop suitability mapping,
programs and projects’ preparation, technology package
establishment and implementation and Project performance M&E
• Preparation of budget support for capacity building program
Outputs of mainstreaming
Output 26
Institutional capacity development and staff competence building
programs including funding requirements
Case example: Malaybalay City
The staff capacity building program identified by Malaybalay City LGU to
address the identified institutional and personnel capacity weaknesses are
provided in Table 7.42. The planning template also includes the estimated
funding requirement for every program identified.
Table 7.42 Template on Institutional Capacity Building Programs on
SLM for LGU Staff, Malaybalay City
Institutional Capacity
Weaknesses*
(Same as Output 16?)
Land degradation
analysis
GIS mapping of crop
suitability
SLM plan preparation
SLM programs and
projects preparation
Techno-demo farms
establishment
Project Performance
Monitoring and
Evaluation
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Staff Capacity Building
Programs

Funding
Requirement
(Pesos)

Training on Land
Degradation Analysis
Training on GIS mapping
of crop suitability
Training SLM plan
preparation
Enhancement Training on
Project Proposal
preparation
Training on Technodemo farms
establishment
Enhancement Training on
Project Performance
Monitoring and
Evaluation
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What to mainstream: 3
3. Funds to be mobilized for SLM programs and projects
Data inputs needed and sources:
•
•
•
•

Data on LGUs income and expenditures
Financing windows for SLM projects
NGAs’ available support funds for SLM
Refer to Outputs 25 and 26

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Identify capacity building programs for SLM
• Determine capacity of LGU to fund SLM programs
• Identify possible sources of funds from LGU’s budget
• Prepare and submit SLM funding proposals to international donor
organizations
• Harness funds of NGAs supporting SLM programs of LGUs
Outputs of mainstreaming
Output 27
Proposed investment plan for SLM and potential sources of funds
Case example: Malaybalay City
The complete template for preparing the investment plan that should be
filled-out by the LGUs is Table 7.43. Malaybalay City’s proposed programs
and projects for SLM investment are listed in Table 7.43.
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Table 7.43 Sample Template on Proposed Investment Programs and
Projects on SLM and Potential Sources of Funds, Malaybalay City
Proposed Programs and Projects for
SLM Investment

Quantity

Estimated
Cost
(Pesos)

Potential
Sources of
Fund

Conduct trainings on SLM Technology
Establishment of Demonstration projects
of SLM practices & technologies
Rehabilitation of open and denuded
areas
Train personnel on vulnerability
mapping & analysis
Technical Assistance on Soil Analysis
Training on Geotagging
Updating of CLUP & Zoning Ordinance
Updating of Barangay Development Plans
Provision of irrigation and water
impounding facilities
Establishment of SCoPSA
Contour Farming
Diversified farming
Implementation of Organic farming
Desiltation of irrigation canals
Strengthen proper waste disposal policy
Strengthen Solid Waste Management
Ordinance on No Burning Policy
Agroforestry farm
Upland Development
Establishment of Barangay Nurseries
Establishment of Vegetative Strips
Provision of Coco Nets and planting of
vetiver grass
Organic fertilizer production
Policy formulation on Land Conversion
Planting of drought resistant varieties
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What to mainstream: 4
4. SLM indicators established for monitoring and evaluating the
impacts of SLM measures, programs and projects, institutional
capacity and compliance to zoning ordinance and land use allocation
and regulations
Data inputs needed and sources:
•
•

Formulated performance indicators for SLM
M&E system for SLM performance indicators

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Formulate list of indicators for measuring SLM performance
• Conduct consultation with CAO/MAO and M&E team to validate
and include SLM indicators in the CLUP’s M&E.
• Include SLM indicators in the implementation of the M&E by the
LGU
• Gather baseline data for SLM indicators
• Prepare M&E report for the SLM performance measurement using
prescribed template (i.e., tabulate M&E indicators with the
following columns: 1) List of indicators; 2) Method of data
collection; 3) Measured values; 4) Standards or benchmarks; 5)
Means of verification and 6) Interpretation of results.
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Box 15
Proposed list of indicators for measuring SLM performance
•
•
•
•
•
•
•
•
•
•
•
•
•

Extent and annual rate of land conversion of agricultural lands in general and
prime lands in particular (hectare/year)
Extent of severe erosion (% of total area of agricultural lands classified as
severely eroded)
Annual trends in crop yield per hectare per cropping (MT/ha/cropping)
Soil carbon (%) measurement and mapping
NPK measurement
Percent of total area of farmlands without soil conservation practices
Percent of total area of farmlands without soil fertility management
Average annual production volume (MT/year) and net income of farmers
(Pesos/farmer/year)
Poverty incidence of farming families (% under poverty line)
Percent change in forest cover (% change in total forest cover)
Extent and annual rate of conversion of forest lands into agriculture and
urban uses (hectares/year of forest land converted to other land uses)
Livestock density vs carrying capacity of grasslands and pasture
(head/hectare compared with 1head/hectare for native grassland and 1.5
head/hectare for pasture lands.
Extent of compacted soils (% of total area of grazing land from total
agriculture or forestland)

Outputs of mainstreaming
Output 28
•
•
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SLM performance indicators to be included in the M&E of CLUP.
M&E template for reporting on the performance of SLM
interventions
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-Soil carbon (%)
measurement and mapping

-Annual trends in crop yield
per hectare per cropping
(MT/ha/cropping)

-Extent of severe erosion (%
of total area of agricultural
lands classified as severely
eroded)

Extent and annual rate of
land conversion of
agricultural lands in general
and prime lands in particular
(hectare/year)

List of indicators

Method of data
collection
Secondary data
gathering
Compare time series
maps derived from
Remote sensing/GIS
mapping and/or
Field observation and
mapping
Secondary data
gathering
Field observation/
measurement and
mapping
Erosion modelling
(USLE)
Compare time series
data on crop
yield/ha/cropping
Gather field data from
farmers
Secondary data from
BSWM
Soil testing using
Titration Method; and
Colorimetric Method
% organic
carbon and %
organic matter
in soil

MT/ha/
cropping

% of total area
of agricultural
lands
classified as
severely
eroded

Measured
Values
hectare/yearagriculture
lands lost or
gained

Field Sampling
validation

Production
statistical
records

Ground
validation

Means of
verification
Ground
validation

1-8%

Average yield of
specific crops, e.g.,
palay – 5.0MT/ha/
cropping

BSWM soil erosion
classification

Standards of
Benchmarks
No conversion of
prime lands

Table 7.44 Template on SLM Indicators for Performance Monitoring and Evaluation

Case example: Malaybalay City

Carbon measurement vs
standard – deficit or not

% increase or decrease in
yield/hectare/cropping
through time

% of total agricultural lands
suffering from severe
erosion

Area (hectare) of
agricultural/prime lands
converted to nonagricultural uses; rate of
annual conversion

Interpretation of results
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Farmers’ survey
questionnaire
Compute net income
from farming based on
production, farmgate
prices and cost of inputs
Time series comparison

-Average annual production
volume (MT/year) and net
income of farmers
(Pesos/farmer/year) for the
last 5 years

-Percent of total area of
farmlands without soil
fertility management

Secondary data from
CAO
Field Survey and area
estimation
Farmers’ survey
questionnaire
Secondary data from
BSWM
Field survey and soil
testing
Farmers’ survey
questionnaire

Method of data
collection
(uses UV-Vis
Spectrophotometer)
Secondary data from
BSWM
Soil testing
Soil testing kit (STK)

-Percent of total area of
farmlands without soil
conservation practices

-NPK measurement

List of indicators

MT/year
Pesos/farmer/
year

Hectare & %

Hectare & %

NPK %

Measured
Values

BSWM soil
fertility map
Agricultural
Extension
Workers report
Sampling
validation
CAO production
records,
farmgate prices
and cost of
inputs

Agricultural
Extension
Workers report

Field Sampling
validation

Means of
verification

Average annual
production and net
income is based on
crop types

<10% without soil
fertility
management
measures

3.6-4.5% organic
matter content
(nitrogen);
Potassium = 6.1 to
10 Bray values;
Phosphorous - 114150ppm;
<10% without soil
conservation
measures

Standards of
Benchmarks

Increase or decrease and %
change in Annual
production volume and net
income of farmers

% of farmlands needing soil
fertility management

% of total farmlands
requiring soil conservation
measures

NPK measurement vs
standard – deficit or not

Interpretation of results

Supplemental Guidelines for Mainstreaming SLM in the CLUP

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

-Livestock density vs
carrying capacity of
grasslands and pasture lands
(head/hectare compared
with 1head/hectare for
native grassland and 1.5
head/hectare for pasture
lands.

-Extent and annual rate of
conversion of forest lands
into agriculture and urban
uses (hectares/year of forest
land converted to other land
uses)

-Percent change in forest
cover (% change in total
forest cover)

-Poverty incidence of farming
families (% under poverty
line)

List of indicators

Secondary data
gathering
Compare time series
maps derived from
Remote sensing/GIS
mapping and/or
Field observation and
mapping
Secondary data
gathering
Compare time series
maps derived from
Remote sensing/GIS
mapping and/or
Field observation and
mapping
Farmers’/grazers’
survey questionnaire
Field survey
Compute of carrying
capacity of livestock
given number of heads
and area of grasslands
and pasture lands

Method of data
collection
Farmers’ survey
questionnaire

Head per
hectare for
grasslands
and for
pasture lands

Hectare
converted per
year; total
hectares
converted for
the last 5 – 10
years

Hectare/year
– forest
denudation

Measured
Values
% of farming
population
under poverty
line

Ground
validation
through site
sampling
DENR records

Ground
validation
Statistical data
from DENR/FMB
or City ENRO

Means of
verification
Poverty survey
reports of other
government
agencies e.g.,
DSWD.
Ground
validation
Statistical data
from DENR/FMB
or City ENRO

1head/hectare for
native grassland
and 1.5
head/hectare for
pasture lands

No or very minimal
change (<5%) in
the conversion of
protected forest
lands

No or very minimal
change (<5%) in
forest cover

Standards of
Benchmarks
<20% of farming
families within the
poverty line

Livestock density is within
or has exceeded the
carrying capacity of
grasslands

Increase or decrease and %
change in forest land use;
areas needing protection

Increase or decrease and %
change in forest cover;
areas needing reforestation

Increase or decrease and %
change in poverty incidence
in the city/municipality

Interpretation of results
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-Extent of compacted soils

List of indicators

Method of data
collection
Number of heads of
cattle
Area of grazing land
Total area of forest land
Compute % of total area
of grazing land from
total agriculture and/or
forest lands
Compute livestock
density
Field observation and
mapping

Measured
Values
Number of
heads per
hectare of
grazing land
% of grazing
land from total
area of forest
land

Means of
verification
Ground
validation
through site
sampling
DENR records

Standards of
Benchmarks
1head/hectare for
native grassland
and 1.5
head/hectare for
pasture lands
Very minimal area
od grazing lands
(<5%) with
compacted soils
Area of grazing lands
needing livestock
management and soil
rehabilitation

Interpretation of results
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What to mainstream: 5
5. Monitoring the location and extent of SLM measures undertaken
to address land degradation and illegal conversion of agricultural
lands.
Data inputs needed and sources:
•
•
•
•
•

Refer to Output 10 (Malaybalay City’s Policies, plans and
programs on SLM);
Refer to Output 11 (Location and extent of agricultural lands
suffering from land degradation types);
Refer to Output 13 (potential level of exposure and vulnerability
of agricultural lands to typhoon, flood, drought and storm surge);
Refer to Output 25 (Proposed programs and projects on SLM to
address land degradation problems);
Refer to Output 27 (Proposed investment programs and projects
on SLM)

How to mainstream:
Methods for data analysis and results and findings for mainstreaming
• Record the extent and location of SLM measures undertaken and
being undertaken by the LGU in collaboration with other
government agencies, NGOs, academe or private sector
• Determine whether the location and extent of SLM measures
match with the priority areas for resolving or minimizing land
degradation and land use conversion
• Record the progress of SLM measures (programs and projects) in
terms of percent completion, timely delivery, effects on yield and
production of crops, and control or regulation of the conversion of
prime agricultural lands and protected forest lands.
• Chart the changes through time on the effects/impacts of SLM
measures in improving yield and production and the income of
farmers.
Outputs of mainstreaming
Output 29
Monitoring system for tracking down the progress in the implementation of SLM
measures to address land degradation problems and land conversion of prime
agriculture lands and protected forest lands.
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Case example: Templates for Tracking the Performance of SLM
Measures
Table 7.45 Template on Tracking the Performance of SLM Measures
in Addressing Land Degradation

SLM
Measure
s

Barangay
s & area
(ha)
covered

%
Completio
n

Yield of
crops (MT
/ ha
/cropping
)
(Baseline
Year)

Yield of Crops
(MT/ha/cropping)
Yea
r3

Yea
r6

Yea
r9

%
Chang
e

Table 7.46 Template on Tracking the Performance of SLM Measures
in Addressing Prime Agricultural Land Use
Conversion
SLM
Measure
s

Barangay
s & area
(ha)
covered

%
Completio
n

Area (ha)
Prime
Agricultur
e Lands
Baseline
Year

Area (ha)
Prime Agriculture
Lands
Yea
r3

Yea
r6

Yea
r9

%
Chang
e

Table 7.47 Template on Tracking the Performance of SLM Measures
in Addressing Protected Forest Land Use
Conversion
SLM
Measure
s

182

Barangay
s & area
(ha)
covered

%
Completio
n

Area (ha)
Protecte
d Forest
Lands
Baseline
Year

Area (ha)
Protected Forest
Lands
Yea
r3

Yea
r6

Yea
r9

%
Chang
e
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GLOSSARY OF TERMS
Agricultural biodiversity in a broad term includes all components of
biological diversity of relevance to food and agriculture, and all components
of biological diversity that constitute the agricultural ecosystems, also
named agro-ecosystems: the variety and variability of animals, plants and
micro-organisms, at the genetic, species and ecosystem levels, which are
necessary to sustain key functions of the agro-ecosystem, its structure and
processes.
Agricultural Lands (in forestlands) areas that are extensively used for the
production of agricultural crops. These lands are primarily intended for
cultivation, livestock production and agroforestry. (DAO 1995-15) Source:
CLUP Guidebook, 2014. Sectoral Analysis and Tools for Situational Analysis.
Agricultural Lands refers to lands devoted to or suitable for the cultivation
of the soil, planting of crops, growing of trees, raising of livestock, poultry,
fish or aquaculture production, including the harvesting of such farm
products, and other farm activities and practices performed in conjunction
with such farming operations by persons whether natural or juridical and
not classified by the law as mineral land, forest land, residential land,
commercial land, or industrial land (AFMA, 1997).
Agricultural Land Use Conversion refers to the process of changing the
use of agricultural land to non-agricultural uses (AFMA, 1997).
Agricultural Sector is the sector engaged in the cultivation of the soil,
planting of crops, growing of fruit trees, raising of livestock, poultry, or fish,
including the harvesting and marketing off such farm products, and other
farm activities and practices (AFMA, 1997).
Agriculture and Fisheries Modernization is the process of transforming
the agriculture and fisheries sectors into one that is dynamic,
technologically advanced and competitive yet centered on human
development guided by the sound practices of sustainability and the
principles of social justice.
Agriculture Resource Accounting (ARA) is an accounting method
wherein the physical account on agriculture is determined such as types of
crops planted, area planted, cropping frequency or intensity, and yield per
hectare and total production. The physical account is then translated into
an economic account where also the environmental and social costs and
benefits of agricultural production are considered (whenever data are
available for monetizing them) to provide an overall picture of the
performance of agriculture and the sustainability of its contribution to the
local economy.
184
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Agro-climatic climate characteristics of agricultural lands such as light
(solar
radiation),
rainfall,
temperature,
relative
humidity,
evapotranspiration, and duration of crop production seasons.
Agro-edaphic soil characteristics of agricultural lands such as soil types,
nutrient status, soil permeability, available soil moisture, soil reaction, soil
salinity, slope and flood hazard. Figure 1
Agroforestry refers to a strategy for the sustainable management of
lands which increases their overall productivity by properly combining
agricultural crops and/or livestock with forest crops simultaneously or
sequentially through the application of management practices which are
compatible with the local climate, topography, slope, soil, as well as the
cultural patterns or customary laws of the local population. DENR-FMB,
2016
Agro-Processing Activities refers to the processing of raw agricultural and
fishery products into semi-processed or finished products which include
materials for the manufacture for food and/or non-food products,
pharmaceuticals and other industrial Products (AFMA, 1997).
Climate Change change of climate which is attributed directly or indirectly
to human activity that alters the composition of the global atmosphere and
which is in addition to natural climate variability observed over comparable
time periods. (Climate Change in the Philippines)
Climate Change Vulnerability is the degree to which a system is
susceptible to, or unable to cope with, adverse effects of climate change,
including climate variability and extremes. Vulnerability is a function of the
character, magnitude, and rate of climate change and variation to which a
system is exposed, its sensitivity, and its adaptive capacity. (Climate Change
in the Philippines)
Communal Forest refers to a tract of forest land set aside by the Secretary
of the DENR upon the recommendation of the concerned LGU for the use of
the residents of a municipality/city. Said residents may cut, collect and
remove forest products for their personal use in accordance with existing
laws and regulations and subject to the provision that utilization of
resources therein shall be in accordance with sustainable development. For
this purpose, the concerned LGU with the assistance of the DENR shall
prepare sustainable operations plan prior to any utilization.
Community Based Forest Management Program refers to the program
involving local communities which integrates and unites the Integrated
Social Forestry Program (ISFP), Forestry Sector Program, Forestry Sector
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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Project, Forest Land Management Agreement Program (FLMP), Community
Forestry Program (CFP), Ancestral Domains Management Program (ADMP)
and other people oriented forestry projects.
Disaster Risk Reduction and Management the systematic process of
using administrative directives, organizations, and operational skills and
capacities to implement strategies, policies and improved coping capacities
in order to lessen the adverse impacts of hazards and the possibility of
disaster. Prospective disaster risk reduction and management refers to risk
reduction and management activities that address and seek to avoid the
development of new or increased disaster risks, especially if risk reduction
policies are not put in place. (RA 10121)
Drought The naturally occurring phenomenon that exists when
precipitation has been significantly below normal recorded levels, causing
serious hydrological imbalances that adversely affect land resource
production systems (BSWM, 2010)
El Niño a large scale oceanographic/meteorological phenomenon,
manifested through a local warming of surface waters in the entire
equatorial zone of the central and eastern Pacific Ocean. Minor El Niño
happens every 2‐3 years, and the major ones every 8‐11 years. Recently,
scientists reported that El Niño has a return period of 4‐5 years, with a
lasting period of 12‐18 months. (BSWM, 2010)
Extension Services refers to the provision of training, information, and
support services by the government and non-government organizations to
the agriculture and fisheries sectors to improve the technical, business, and
social capabilities of farmers and fisher folk (AFMA, 1997).
Farm-to-Market Roads refer to roads linking the agriculture and fisheries
production sites, coastal landing points and post-harvest facilities to the
market and arterial roads and highways (AFMA, 1997).
Food Security refers to the policy objective, plan and strategy of meeting
the food requirements of the present and future generations of Filipinos in
substantial quantity, ensuring the availability and affordability of food to all,
either through local production or importation, of both, based on the
country's existing and potential resource endowment and related
production advantages, and consistent with the overall national
development objectives and policies. However, sufficiency in rice and white
corn should be pursued (AFMA, 1997).
Forest land with an area of more than 0.5 hectare and tree crown cover (or
equivalent stocking level) of more than 10%. The trees should be able to
reach a minimum height of 5 meters at maturity in situ. It consists either of
closed forest formations where trees of various storeys and undergrowth
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cover a high proportion of the ground or open formations with a continuous
vegetation cover in which tree crown cover exceeds 10%. Young natural
stands and all plantations established for forestry purposes, which have yet
to reach a crown density of more than 10% or tree height of 5 meters are
included under forest. (FAO Global Resource Assessment 2000) Source:
CLUP Guidebook, 2014. Sectoral Analysis and Tools for Situational Analysis.
Forestlands are either public domain lands that are classified as such by
the Public Lands Act or all unclassified lands of the public domain. For the
purpose of this manual, forestlands will also include those areas legally
classified as mineral lands and national parks. (DENR DAO 1996-29)
Forest Land Use refers to the manner of utilization of forestlands, including
their allocation, development and management. The primary land uses of
forestlands are protection and production. Production forestlands are subclassified, according to their use, into the following categories: timber
production, agriculture, agroforestry, mineral production, grazing,
residential, resettlement, and other uses (industrial, commercial, fish farm,
fishponds).
Forest Plantation refers to a forest stand established by planting and/or
seeding in the process of afforestation and reforestation. The stand is
either of introduced species (all planted stands), or an intensively
managed stand of any indigenous species, which meets all the following
criteria: one or two species at plantation, even-aged class, and regular
spacing. DENR-FMB, 2016
Forest Reservation/Reserves refer to forestlands which have been
reserved by the President of the Philippines for any specific purpose or
purposes. (PD 705)
Forest Resources include soil and all elements found on it, above and
below the ground in an area classified as forestland. (DENR DAO 2000-65)
Geographic Information System (GIS) a database which contains, among
others, geo-hazard assessments, information on climate change, and
climate risk reduction and management. (RA 10121). It is defined as an
information system that is used to input, store, retrieve, manipulate,
analyze and output geographically referenced data or geospatial data.
Descriptive attributes in tabular form are associated with spatial features.
Spatial data and associated attributes in the same coordinate system can be
layered together for mapping and analysis. This tool is most helpful to
support decision making for planning and management of land use, natural
resources, environment, transportation, urban facilities, scientific
investigations, etc.
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Integrated Land Management Policy Framework (ILMPF) serves as a
template for analyzing and planning for the gaps and constraints in
addressing land degradation types and their impacts on the social welfare,
economic production and environmental functions at the municipal or city
levels.
Integrated Land Management Framework (ILMF) Plan logical construct
establishing the rationale planning process for the management of land
resources for sustainable agriculture development; Identifies policies,
programs, and projects (PPPs) for SLM to attain sustainable agriculture
development
Irrigated Lands refers to lands serviced by natural irrigation or irrigation
facilities. These include lands where water is not readily available as
existing irrigation facilities need rehabilitation or upgrading or where
irrigation water is not available year-round (AFMA, 1997).
Integrated Watershed Management the process of formulating and
implementing a course of action involving natural, introduced and human
resources of a watershed, taking into account the social, economic and
institutional factors operating within the watershed and the surrounding
and other relevant regions to achieve specific objectives. (BSWM, 2010)
Land Degradation a temporary or permanent decline in the productive
capacity of the land (UN/FAO definition); reduction or loss in arid, semi‐
arid, and dry sub‐humid areas of the biological or economic productivity
and complexity of rainfed cropland, irrigated cropland, or range, pasture,
forest and woodlands resulting from land use or from a process or
combination of processes, including processes arising from human
activities and habitation pattern, such as: (i) soil erosion caused by wind
and/or water; (ii) deterioration of the physical, chemical and biological or
economic properties of soil; and (iii) long term loss of natural vegetation
(UNCCD definition).
Land Use Plan refers to a document embodying a set of policies
accompanied by maps and similar illustrations which represent the
community-deserved pattern of population distribution and a proposal for
the future allocation of land to the various land-using activities, in
accordance with the social and economic objectives of the people. It
identifies the location, character and extent of the area's land resources to
be used for different purposes and includes the process and the criteria
employed in the determination of the land use (AFMA, 1997).
Land-Use Planning Land use planning refers to the rational and judicious
approach of allocating available land resources to different land using
activities, (e.g. agricultural, residential, industrial) and for different
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functions consistent with the overall development vision/goal of a
particular locality. It entails the detailed process of determining the location
and area of land required for the implementation of social and economic
development, policies, plans, programs and projects. It is based on
consideration of physical planning standards, development vision, goals
and objective, analysis of actual and potential physical conditions of land
and development constraints and opportunities (HLURB, 2006).
Land Use Planning refers to the act of defining the allocation, utilization,
development and management of all lands within a given territory or
jurisdiction according to the inherent qualities of the land itself and
supportive of sustainable, economic, demographic, sociocultural and
environmental objectives as an aid to decision-making and legislation
(AFMA, 1997).
Loss of agricultural lands including prime lands - Conversion of
agricultural lands to urban uses due to increasing population’s demand for
settlements and infrastructure.
Loss of forest lands conversion of forest lands to agriculture and
agroforestry, grazing lands and settlements for upland communities.
Map Overlay a method used for analyzing mapped data whereby two or
more thematic maps are put on top of another to be able to delineate areas
that meet a given set of criteria or conditions; also known as overlay
mapping technique.
National Integrated Protected Areas System (NIPAS) is the classification
and administration of all designated protected areas to maintain essential
ecological processes and life-support systems, to preserve genetic diversity,
to ensure sustainable use of resources found therein, and to maintain their
natural conditions to the greatest extent possible. All areas or islands in the
Philippines proclaimed, designated or set aside, pursuant to a law,
presidential decree, presidential proclamation or executive order as
national park, game refuge, bird and wildlife sanctuary, wilderness area,
strict nature reserve, watershed, mangrove reserve, fish sanctuary, natural
and historical landmark, protected and managed landscape/seascape as
well as identified virgin forests are designated as initial components of the
System.
“Network of Protected Areas for Agricultural and Agro-industrial
Development (NPAAAD)” refers to agricultural areas identified by the
Department through the Bureau of Soils and Water Management in
coordination with the National Mapping and Resources Information
Authority in order to ensure the efficient utilization of land for agriculture
and Agro-industrial development and promote sustainable growth. The
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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NPAAD covers all irrigated areas, all irrigable lands already covered by
irrigation projects with firm funding commitments; all alluvial plain land
highly suitable for agriculture whether irrigated or not; Agro-industrial
crop lands or lands presently planted to industrial crops that support the
viability of existing agricultural infrastructure and agro-based enterprises,
highlands, areas located at an elevation of five hundred (500) meters or
above and have the potential for growing semi temperate and high-value
crops; all agricultural lands that are ecological fragile, the conversion of
which will result in serious environmental degradation, and mangrove
areas and fish sanctuaries (AFMA, 1997).
Nutrient/fertility depletion Decline in the number and availability of soil
nutrients (NPK, secondary and trace elements) through leaching, gaseous
losses, removal in harvested products, etc.
"Post-Harvest Facilities" includes, but is not limited to, threshing, drying,
milling, grading, storing, and handling of produce and such other activities
as stripping, winnowing, chipping and washing. "Post -Harvest Facilities"
includes, but it is not limited to, threshers, moisture meters, dryers,
weighing scales, milling equipment, fish ports, fish landings, ice plants and
cold storage facilities, processing plants, warehouses, buying stations,
market infrastructure and transportation.
Production Area forestlands tended primarily for the production of timber
including areas within ancestral lands devoted to agriculture. These are
areas below 50% slope and less than 1,000 meters in elevation.
Protected Areas refers to identified portions of land and water set aside by
reason of their unique physical and biological significance and are managed
to enhance biological diversity and protected against destructive human
exploitation as provided for in RA 7586, otherwise known as the National
Integrated Protected Areas Systems (NIPAS) ACT of 1992.
Resilience the ability of a system, community or society exposed to hazards
to resist, absorb, accommodate and recover from the effects of a hazard in
a timely and efficient manner, including through the preservation and
restoration of its essential basic structures and functions. (RA 10121)
Resource Accounting refers to a tracking changes in the environment and
natural resources biophysically and economically (in monitory terms)
(AFMA, 1997).
Strategic Agriculture and Fisheries Development Zone (SAFDZ) refers
to the areas within the NPAAAD identified for production, agro processing
and marketing activities to help develop and modernize, with the support
of government, the agriculture and fisheries sectors in an environmentally
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and socio-culturally sound manner. (RA 8435 or Agriculture and Fisheries
Modernization Act of 1997)
Strict protection area areas with high biodiversity value, closed to all
human activities, except for scientific studies and/or ceremonial or
religious use by the ICCs/IPs. It may include habitats of threatened species
or degraded areas that have been designated for restoration and
subsequent protection.
Strict protection zone a portion of the protected area with high
biodiversity value which shall be closed to all human activity except for
scientific, ceremonial or religious use by the indigenous communities. (RA
7586 & NIPAS Act of 1992). These are also areas that may include habitats
of threatened species or degraded areas that have been designated for
restoration and subsequent protection.
Soil acidification Lowering of pH values due to long standing occupation
by grasses and other acidic yielding plants.
Soil crusting and compaction Surface crusting and compaction and
burning (raindrops, animal hooves and farm machinery).
Soil erosion the process of detachment, transportation and deposition of
top soil caused by rainfall or wind. Loss of topsoil is also due to excessive
tillage and loss of soil organic matter.
Soil pollution Chemical imbalances and toxicities in the soil (e.g., through
application of inappropriate types and quantities of fertilizers and
pesticides).
Soil salinization Build-up of salts through poor irrigation practices in
croplands and poor grazing practices in grasslands. Intrusion of saltwater
from coastal flooding and sea level rise.
Soil and Water Conservation a field of human endeavor included in the
concept of watershed management but specifically devoted to the
prevention of soil erosion, the preservation of fertility, and the effective use
of water resources. (BSWM, 2010)
Sustainable Agriculture refers to the development of technology and
practices that maintain and/or enhance the quality of land and water
resources; a system which maintains an acceptable and increasing level of
productivity that satisfies the prevailing needs and is continuously adapted
to meet the future needs for increasing the carrying capacity of the resource
base and other human needs. (BSWM, 2010)
Sustainable forest management refers to the management of forests to
achieve one or more clearly specified objectives of management with regard
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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to production of continuous flow of desired forest products and
environmental services without undue reduction of its inherent values and
future productivity and without undesirable effects on the physical and
social environment. DENR-FMB, 2016
Sustainable Land Management is the use of the land to meet changing
human needs (agriculture, forestry, conservation), while ensuring long
term socio‐economic and ecological functions of the land. (BSWM, 2010)
Vulnerability the characteristics and circumstances of a community,
system or asset that make it susceptible to the damaging effects of a hazard.
Vulnerability may arise from various physical, social, economic, and
environmental factors such as poor design and construction of buildings,
inadequate protection of assets, lack of public information and awareness,
limited official recognition of risks and preparedness measures, and
disregard for wise environmental management. (RA 10121)
Watershed is a land area drained by a stream or fixed body of water and its
tributaries having a common outlet for surface run-off. It is synonymous
with a catchment area or drainage basin. (PD 1559 & PD 705)
Watershed reservation/ forest reserve/ watershed forest reserve
refers to a defined area in the forestlands that has been proclaimed by law
as such, primarily to establish adequate vegetative cover that would
prevent erosion, conserve water and nurture wildlife.
"Zoning Ordinance" refers to a local legislation approving the
development land use plan and providing for the regulations and other
conditions on the uses of land including the limitation of the infrastructure
that may be placed within the territorial jurisdiction of a city or municipality
(AFMA, 1997).
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ANNEX A
ENRA-ARA Method and Results of Malaybalay City
1.0 Brief Background and Rationale
Agriculture resource accounting (ARA) is a derivative of the Environment
and Natural Resources Accounting (ENRA) which covers all the natural
resources and environmental media (air, water and land quality) in a given
area such as a municipality or a city.
ARA is an important process in the preparation of an ILMF/SLM plan
where its results provide the baseline and current situations. Through
ARA, the physical account on agriculture is determined such as types of
crops planted, area planted, cropping frequency or intensity, and yield per
hectare and total production. The physical account is then translated into
an economic account where also the environmental and social costs and
benefits of agricultural production are considered whenever data are
available for monetizing them.
Accounting results in ARA are used to monitor changes in the productive
uses of land resources and their contribution to the income of farming
communities and the local economy in general. The tracking of trend in
agricultural performance is made possible at the local level through the
ARA system. Thus, the ARA accounting results are used as inputs in
ILMF/SLM planning to improve current situation inasmuch as the ARA
provides information on the dimensions in agriculture production system
that warrants improvement. However, the ARA is a tedious process
requiring skills in the valuation of environmental and social impacts of
agriculture production making the system difficult to be sustained by the
LGUs.
The ENRA methods with focus on ARA described in this Annex were
sourced from the July 2017 report of CCC and ADB TA8493: Climate
Resilience and Green Growth in Critical Watersheds.
2.0 Methods and data sources
ARA determines the state of the agricultural landresources in the
municipality as well as their utilization, management and potentials. It
involves the inventory and assessment of agricultural land uses through
characterization and identification of critical issues and future
opportunities. An integral component of ARA is mapping through
geographic information system-remote sensing (GIS-RS) that are validated
with community.
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2.1 Analytical Framework
ENRA and ARA’s methodology follows the framework of the UN SEEA
(2001) and NSCB (2000) wherein physical accounts (in a baseline year)
would serve as the opening stock. Within a time period of analysis, there
would be changes (i.e, appreciation or depreciation) of the agricultural
resources stock (growth) that are natural or man-made. The positive
growths would be added to the opening stock. There are also reduction
(depreciation) in the stock (such as mortality, harvest, natural causes, and
land use conversion). These reductions would be deducted to the opening
stock. The resulting figure would be the closing stock for the accounting
period. Illlustratively, this can be shown by the following diagram:
Year 1
Physical account: Area and harvest
Opening stock
Plus
Growth:
Natural growth, man-made growth
(area and product quantity)
Less
Reduction:
Mortality, harvest, natural causes, land use
conversion
Closing stock
Source: UN SEEA Central Framework 2001; Briones, N. 2016. ADB TA8493

Figure 1. ENRA/ARA Framework
Using this format, the following template table can be filled up to
determine the physical account of agricultural lands of a given
municipality:
Physical account: Agricultural lands
Opening stocks

Agricultural area (ha) at the
beginning of the accounting
period

Plus

Plus

Growth:

Area (ha)
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Physical account: Agricultural lands
Additional areas (ha):
wetlands and grasslands

kaingin,

Less

Less

Reduction:
• Land use conversion (ha):
residential,
commercial
and Area (ha)
others
• Natural disasters (landslides)
Agricultural area (ha) at the end
Closing stocks
of the accounting period
Source: PCSDS, NSCB, UNDP (2001). Briones, N. 2016. ADB TA8493

Figure 2 ENRA/ARA Physical Account Method
From the physical accounts table, the monetary accounts can be
developed, as follows:
Physical account:
Agricultural lands

Monetary account:
Agricultural lands

Opening
stocks

Agricultural
area (ha) at
the beginning
of the
accounting
period

Opening
stocks

Value (PhP) of
agricultural
land
production at
the beginning
of the
accounting
period

Plus

Plus

Plus

Plus

Growth:

Growth:

Additional
areas
(ha): Area (ha)
kaingin,
wetlands and
grasslands

Additional
areas
(ha): Value (PhP)
kaingin,
wetlands and
grasslands

Less

Less

Less

Less

Reduction:

Area (ha)

Reduction:

Value (PhP)
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Physical account:
Agricultural lands
• Land use
conversion
(ha):
residential,
commercial
and others
• Natural
disasters
(landslides)

Closing
stocks

Monetary account:
Agricultural lands
• Land use
conversion
(ha):
residential,
commercial
and others
• Natural
disasters
(landslides)

Agricultural
area (ha) at
the end of the
accounting
period

Closing
stocks

Value (PhP) of
agricultural
land
production at
the end of the
accounting
period

Source: Briones, N. 2016. ADB TA8493

Figure 3 ENRA/ARA Physical Account to Economic Account
Conversion method
Translating the physical accounts into monetary accounts would need
valuation of the agricultural land resources in terms of the direct and
indirect uses, both on-site and off-site. The framework for the economic
valuation is depicted in Figure 4.
In summary, the ENRA/ARA framework for ILMF/SLM planning includes
the following elements:
• Appreciation rate of natural assets (growth rate of stock)
• Depreciation rate of natural assets (extraction of stock)
• Physical accounts are limited to the area and/or voulme of
production of agricultural resources
• Monetary accounts are the peso values of the physical assets
(based on the valuation)
• Physical accounts are converted to monetary values to determine
the contribution of agriculture resources to the local economy as
well as its impacts on the socio-economic condition of local
communties in the face of CC impacts for inclusive growth.
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Baseline assessment
of agri land resources
(biophysical); on-site
and off-site areas;
direct and indirect.

Identification of
the major
variables for the
physical
accounts.

Physical
accounts
of agri land
resources

Quantification of
the major
variables for the
physical
accounts.

Monetary accounts of
the agri land resources
(ecosystems) including
their environmental
services

• Economic
pricing
• Application
of relevant
economic

Data sources: mainly from secondary
sources

Source: Briones, N. 2016. ADB TA8493

Figure 4. ENRA/ARA framework and data sources for ILMF Planning
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3.0 Results of ARA
3.1.2 Opening and Closing Stocks
Table 1 provides the template matrix for summarizing the physical and
economic accounts of Agriculture Resources of a given Municipality. The
matrix shows the relative changes (depreciation and appreciation) of the
agricultural resources of the municipality.
Table 1 Template of the Summary of Physical and Economic Accounts
of Municipality X: 20xx-20xx

Agriculture

Opening Stock
(20xx)
Volume
Economic
of
value
prodn
(PhP)
(MT)

Closing Stock
(20xx)
Volume
Economic
of
value
prodn
(PhP)
(MT)

Changes (%)
Physical
Account

Economic
Account

Irrigated rice
Rainfed rice
Corn
Vegetables
Coconut
Mango
Pili
Sugarcane
Calamansi
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Upland Agriculture

Rubber

1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823

Year

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

Coconut

13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348

Corn
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

Upland
Rice

Root Crops
Sweet
Cassava
Potato
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587

Squash
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75

Sayote

Vegetables
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42

Papaya
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Durian

Fruit Trees

501
501
501
501
501
501
501
501
501
501
501
501
501
501
501
501
501
501
501
501

Agroforestry
(Trees)

17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35

Total Area
(ha)

Table 1. Physical accounts (area) of upland agriculture’s crop component, business-as-usual scenario, 30 years, in
hectares, Malaybalay City

1. Results of ENRA-ARA for Malaybalay City
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1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
1,823
54,690

21
22
23
24
25
26
27
28
29
30
Total

18
18
18
18
18
18
18
18
18
18
525

Coconut

13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
400,440

Corn

500
500
500
500
500
500
500
500
500
500
15,000

Upland
Rice

Root Crops
Sweet
Cassava
Potato
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
24,810
1,829
587
587
587
587
587
587
587
587
587
587
17,610

Squash
75
75
75
75
75
75
75
75
75
75
2,250

Sayote

Vegetables
42
42
42
42
42
42
42
42
42
42
1,260

Papaya
50
50
50
50
50
50
50
50
50
50
1,490

Durian

Fruit Trees
501
501
501
501
501
501
501
501
501
501
15,038

Agroforestry
(Trees)

17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
17,831.35
534,941

Total Area
(ha)
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1
2
3
4
5
6
7
8
9

Year

1,823
1,805
1,787
1,769
1,751
1,734
1,716
1,699
1,682

Rubber

18
17
17
17
17
17
16
16
16

Coconut

13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348

Corn
500
510
520
531
541
552
563
574
586

Upland
Rice

Root Crops
Sweet
Cassava
Potato
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
587
599
610
622
634
646
657
669
681

Squash

75
77
78
80
81
83
84
86
87

Sayote

Vegetables

42
44
46
49
51
54
56
59
62

Papaya

50
55
60
66
73
80
88
97
106

Durian

Fruit Trees

501
506
511
516
522
527
532
537
543

Agroforestry
(Trees)

17,831.35
17,848.26
17,866.21
17,885.25
17,905.45
17,926.87
17,949.59
17,973.70
17,999.28

Total
Area (ha)

Table 2 Physical accounts (area) of upland agriculture's crop component, various scenarios, 30 years, inhectares,
Malaybalay City

Rubber

Year
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Rubber

1,665
1,649
1,632
1,616
1,600
1,584
1,568
1,552
1,537
1,521
1,506
1,491
1,476
1,461
1,447
1,432
1,418
1,404
1,390
1,376
1,362
47,453

Year

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
Total

202

16
16
16
16
15
15
15
15
15
15
14
14
14
14
14
14
14
13
13
13
13
456

Coconut

13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
13,348
400,440

Corn
598
609
622
634
647
660
673
686
700
714
728
743
758
773
788
804
820
837
853
871
888
20,284

Upland
Rice

Root Crops
Sweet
Cassava
Potato
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
827
61
24,810
1,829
693
704
716
728
740
751
763
775
787
798
810
822
834
845
857
869
881
892
904
916
927
22,717

Squash
89
90
92
93
95
96
98
99
101
102
104
105
107
108
110
111
113
114
116
117
119
2,903

Sayote

Vegetables
65
68
72
75
79
83
87
92
96
101
106
111
117
123
129
135
142
149
157
165
173
2,790

Papaya
117
129
142
156
171
189
207
228
251
276
304
334
367
404
445
489
538
592
651
716
788
8,167

Durian

Fruit Trees
548
554
559
565
570
576
582
588
594
600
606
612
618
624
630
636
643
649
656
662
669
17,436

Agroforestry
(Trees)

18,026.42
18,055.25
18,085.87
18,118.41
18,153.02
18,189.85
18,229.07
18,270.87
18,315.44
18,363.01
18,413.83
18,468.16
18,526.30
18,588.56
18,655.30
18,726.92
18,803.82
18,886.49
18,975.42
19,071.19
19,174.40
549,284

Total
Area (ha)
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Year

35,305.53
32,095.94
29,178.12
26,525.57
24,114.15
21,921.96
19,929.05
18,117.32
16,470.29
14,972.99
13,611.81
12,374.37
11,249.43
10,226.75
9,297.05
8,451.86
7,683.51
6,985.01
6,350.01
5,772.74
5,247.94
4,770.86
4,337.14
3,942.86
3,584.42
3,258.56

Rubber

0.65
0.59
0.54
0.49
0.44
0.40
0.37
0.33
0.30
0.28
0.25
0.23
0.21
0.19
0.17
0.16
0.14
0.13
0.12
0.11
0.10
0.09
0.08
0.07
0.07
0.06

Coconut

868.23
789.30
717.54
652.31
593.01
539.10
490.09
445.54
405.03
368.21
334.74
304.31
276.64
251.49
228.63
207.85
188.95
171.77
156.16
141.96
129.06
117.32
106.66
96.96
88.15
80.13

Corn
17.05
15.50
14.09
12.81
11.64
10.58
9.62
8.75
7.95
7.23
6.57
5.97
5.43
4.94
4.49
4.08
3.71
3.37
3.07
2.79
2.53
2.30
2.09
1.90
1.73
1.57

Upland Rice

Root
Crops
70.47
64.07
58.24
52.95
48.14
43.76
39.78
36.16
32.88
29.89
27.17
24.70
22.46
20.41
18.56
16.87
15.34
13.94
12.68
11.52
10.48
9.52
8.66
7.87
7.16
6.50
189.28
172.07
156.43
142.21
129.28
117.53
106.84
97.13
88.30
80.27
72.97
66.34
60.31
54.83
49.84
45.31
41.19
37.45
34.04
30.95
28.13
25.58
23.25
21.14
19.22
17.47

Vegetables

Fruit
Trees
56.38
51.25
46.59
42.36
38.51
35.01
31.82
28.93
26.30
23.91
21.74
19.76
17.96
16.33
14.85
13.50
12.27
11.15
10.14
9.22
8.38
7.62
6.93
6.30
5.72
5.20

Agroforestry
(Trees)
31.90
29.00
26.36
23.97
21.79
19.81
18.01
16.37
14.88
13.53
12.30
11.18
10.16
9.24
8.40
7.64
6.94
6.31
5.74
5.22
4.74
4.31
3.92
3.56
3.24
2.94

Total Value (in
million Php)
36,539.48
33,217.71
30,197.92
27,452.65
24,956.96
22,688.14
20,625.58
18,750.53
17,045.94
15,496.31
14,087.55
12,806.87
11,642.61
10,584.19
9,621.99
8,747.26
7,952.06
7,229.14
6,571.95
5,974.50
5,431.36
4,937.60
4,488.73
4,080.66
3,709.69
3,372.45

Table 3 Economic values of upland agriculture's crop component, business-as-usual scenario, discounted
(r=10%),30 years, million Php, Malaybalay City
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204

2,962.33
2,693.02
2,448.20
2,225.64
366,104.44

27
28
29
30
Total

0.05
0.05
0.05
0.04
7

Coconut
72.85
66.23
60.21
54.73
9,003

Corn
1.43
1.30
1.18
1.07
177

Upland Rice

Root
Crops
5.91
5.38
4.89
4.44
731
15.88
14.44
13.13
11.93
1,963

Vegetables

Fruit
Trees
4.73
4.30
3.91
3.55
585

Agroforestry
(Trees)
2.68
2.43
2.21
2.01
330.77

Total Value (in
million Php)
3,065.86
2,787.15
2,533.77
2,303.43
378,900.03

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Year

35,305.53
31,458.02
28,029.82
24,975.21
22,253.49
19,828.39
17,667.56
15,742.22
14,026.70
12,498.13
11,136.14
9,922.58
8,841.27
7,877.80
7,019.32
6,254.40
5,572.83
4,965.54

Rubber

0.65
0.58
0.52
0.46
0.42
0.37
0.33
0.30
0.27
0.24
0.21
0.19
0.17
0.15
0.14
0.12
0.11
0.10

Coconut

868.23
773.51
689.13
613.95
546.97
487.30
434.14
386.78
344.59
307.00
273.51
243.67
217.09
193.40
172.31
153.51
136.76
121.84

Corn
34.09
31.61
29.31
27.18
25.20
23.37
21.67
20.10
18.63
17.28
16.02
14.86
13.78
12.77
11.85
10.98
10.18
9.44

Upland Rice

Root
Crops
70.47
64.79
59.55
54.73
49.75
45.72
42.01
38.59
35.45
32.57
29.91
27.47
25.22
23.16
21.26
19.52
17.91
16.44
189.28
175.51
162.68
150.74
139.62
129.28
119.66
110.73
102.43
94.72
87.57
80.94
74.78
69.08
63.80
58.90
54.37
50.18

Vegetables

Fruit
Trees
56.38
54.44
52.62
50.93
49.34
47.86
46.47
45.17
43.95
42.81
41.73
40.72
39.78
38.89
38.05
37.26
36.52
35.83

Agroforestry
(Trees)
31.90
29.29
26.89
24.69
22.67
20.82
19.11
17.55
16.11
14.80
13.58
12.47
11.45
10.52
9.66
8.87
8.14
7.47

Total Value (in
million Php)
36,556.53
32,587.75
29,050.52
25,897.89
23,087.47
20,583.11
18,350.96
16,361.44
14,588.13
13,007.53
11,598.68
10,342.90
9,223.54
8,225.77
7,336.37
6,543.56
5,836.84
5,206.85

Table 4 Economic values of upland agriculture's crop component, various scenarios, discounted (r = 10%), 30 years,
million Php, Malaybalay City

Rubber

Year
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Rubber

4,424.43
3,942.29
3,512.68
3,129.90
2,788.83
2,484.92
2,214.14
1,972.86
1,757.87
1,566.32
1,395.64
1,243.55
313,808.38

Year

19
20
21
22
23
24
25
26
27
28
29
30
Total

0.09
0.08
0.07
0.06
0.06
0.05
0.04
0.04
0.04
0.03
0.03
0.03
6

Coconut

108.55
96.71
86.16
76.76
68.39
60.93
54.28
48.36
43.08
38.38
34.20
30.47
7,710

Corn
8.76
8.12
7.53
6.98
6.47
6.00
5.57
5.16
4.79
4.44
4.12
3.82
420

Upland Rice

Root
Crops
15.09
13.85
12.70
11.66
10.69
9.81
9.00
8.25
7.57
6.94
6.36
5.84
792
46.30
42.71
39.39
36.32
33.48
30.86
28.44
26.20
24.14
22.23
20.48
18.85
2,284

Vegetables

Fruit
Trees
35.17
34.55
33.97
33.41
32.89
32.40
31.94
31.50
31.09
30.69
30.32
29.97
1,187

Agroforestry
(Trees)
6.86
6.30
5.79
5.31
4.88
4.48
4.11
3.78
3.47
3.18
2.92
2.68
359.75

Total Value (in
million Php)
4,645.24
4,144.60
3,698.29
3,300.40
2,945.69
2,629.45
2,347.52
2,096.15
1,872.04
1,672.22
1,494.06
1,335.20
326,566.72
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Table 5 Data used in calculating the economic value of coconut
including the pricing of its environmental benefits.
This computation was also done for the other major crops planted
in Malaybalay City
Variables
Number of productive coconuts/ha
Total area planted to coconut (ha)
Coconut production (nuts/coconut palm/year):
Coconut production: Equivalent weight of copra yield
/tree/year (kg):
Copra price (2018), PhP/Kg:
Carbon sequestered by the coconuts (tC/ha/year):
Carbon price, PhP/tC:
Other environmental services such as biodiversity,
nutrient cycling, habitat, soil erosion prevention,
drought mitigation, and flood control (PhP/palm/yr):
Scenario, coconut area changes, in % (as decimals):
Productive lifespan of the coconuts (years):

Values
100.00
17.50
44.00
11.00
25.00
4.86
698
100.00
0.01
30.00

Assessment: Malaybalay City has robust agriculture data base; hence full
ENRA-ARA was generated for both the lowland and upland agriculture
ecosystems. The results provide the benchmark file for monitoring and
evaluating the performance of specific crop cultivated in the locality. The
ENRA-ARA results are reliable and serve as good basis for agriculture
development planning and program investment.
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Year

17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5

Total area of
coconuts
(ha)

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

No. of
Coconuts
(per ha)

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

Nuts/
tree

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

Copra yield
(kg/tree)

19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250
19,250

Total
Copra Yield
(kg)

Copra

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

Price
(PhP/kg)

0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48

Total Value
(PhP
Million)

4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86

Carbon
Sequestration
(tC/ha)

698
698
698
698
698
698
698
698
698
698
698
698
698
698
698
698
698
698
698
698
698
698
698
698

Price/tC
(PhP)

Carbon Sequestration

0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059

Total Value
(PhP
Million)

0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175

Total Value
of Other
Environmental
Services
(PhP
Million)

0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72

Total Gross
Value
(PhP
Million)

0.65
0.59
0.54
0.49
0.44
0.40
0.37
0.33
0.30
0.28
0.25
0.23
0.21
0.19
0.17
0.16
0.14
0.13
0.12
0.11
0.10
0.09
0.08
0.07

Discounted
Gross Value
(r = 10%)
PhP Million

Table 6 Area (ha) and gross value (PhP Million), coconut production, business-as-usual scenario, (all coefficients are
maintained in the next 30 years), r = 10%, Malaybalay City
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17.5
17.5
17.5
17.5
17.5
17.5

100
100
100
100
100
100

No. of
Coconuts
(per ha)

44
44
44
44
44
44

Nuts/
tree

11
11
11
11
11
11

Copra yield
(kg/tree)

19,250
19,250
19,250
19,250
19,250
19,250

Total
Copra Yield
(kg)

Copra

25
25
25
25
25
25

Price
(PhP/kg)

0.48
0.48
0.48
0.48
0.48
0.48
14.44

Total Value
(PhP
Million)

4.86
4.86
4.86
4.86
4.86
4.86

Carbon
Sequestration
(tC/ha)

698
698
698
698
698
698

Price/tC
(PhP)

Carbon Sequestration

0.059
0.059
0.059
0.059
0.059
0.059
1.781

Total Value
(PhP
Million)

0.175
0.175
0.175
0.175
0.175
0.175
5.250

Total Value
of Other
Environmental
Services
(PhP
Million)

0.72
0.72
0.72
0.72
0.72
0.72
21.47

Total Gross
Value
(PhP
Million)

0.07
0.06
0.05
0.05
0.05
0.04
6.75

Discounted
Gross Value
(r = 10%)
PhP Million

1
2
3
4
5
6
7
8
9
10
11
12

Year

18
17
17
17
17
17
16
16
16
16
16
16

Total area
of
coconuts
(ha)

100
99
98
97
96
95
94
93
92
91
90
90

No. of
Coconuts
(per ha)

44
44
44
44
44
44
44
44
44
44
44
44

Nuts/
tree

11
11
11
11
11
11
11
11
11
11
11
11

Copra yield
(kg/tree)

1,100
1,089
1,078
1,067
1,057
1,046
1,036
1,025
1,015
1,005
995
985

Total
Copra
Yield (kg)

Copra

25
25
25
25
25
25
25
25
25
25
25
25

Price
(PhP/kg)

0.481
0.472
0.462
0.453
0.444
0.435
0.427
0.418
0.410
0.402
0.394
0.386

Total Value
(PhP
Million)

4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86

Carbon Sequestration
(tC/ha)

698
698
698
698
698
698
698
698
698
698
698
698

Price/tC
(PhP)

Carbon Sequestration

0.059
0.059
0.058
0.058
0.057
0.056
0.056
0.055
0.055
0.054
0.054
0.053

Total Value
(PhP
Million)

0.175
0.173
0.172
0.170
0.168
0.166
0.165
0.163
0.161
0.160
0.158
0.157

Total Value
of Other
Environmental
Services (PhP
Million)

0.716
0.704
0.692
0.680
0.669
0.658
0.647
0.637
0.626
0.616
0.606
0.596

Total Gross
Value (PhP
Million)

0.651
0.582
0.520
0.465
0.416
0.371
0.332
0.297
0.265
0.237
0.212
0.190

Discounted Gross
Value (r = 10%)
PhP Million

Table 7Area (ha) and gross value of coconut production (PhP Million), area planted increases by 1%/year in the
next 30 years, (other coefficients constant), r = 10%, Malaybalay City

25
26
27
28
29
30
Total

Year

Total area of
coconuts
(ha)
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
Total

Year

16
15
15
15
15
15
15
14
14
14
14
14
14
14
13
13
13
13

Total area
of
coconuts
(ha)

89
88
87
86
85
84
83
83
82
81
80
79
79
78
77
76
75
75

No. of
Coconuts
(per ha)

44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44
44

Nuts/
tree

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

Copra yield
(kg/tree)

975
965
956
946
937
927
918
909
900
891
882
873
864
856
847
839
830
822

Total
Copra
Yield (kg)

Copra

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

Price
(PhP/kg)

0.378
0.371
0.363
0.356
0.349
0.342
0.335
0.328
0.322
0.316
0.309
0.303
0.297
0.291
0.285
0.280
0.274
0.269
10.95

Total Value
(PhP
Million)

4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86

Carbon Sequestration
(tC/ha)

698
698
698
698
698
698
698
698
698
698
698
698
698
698
698
698
698
698

Price/tC
(PhP)

Carbon Sequestration

0.053
0.052
0.052
0.051
0.051
0.050
0.050
0.049
0.049
0.048
0.048
0.047
0.047
0.046
0.046
0.045
0.045
0.044
1.545

Total Value
(PhP
Million)

0.155
0.154
0.152
0.151
0.149
0.148
0.146
0.145
0.143
0.142
0.140
0.139
0.137
0.136
0.135
0.133
0.132
0.131
4.555

Total Value
of Other
Environmental
Services (PhP
Million)

0.586
0.576
0.567
0.558
0.548
0.540
0.531
0.522
0.514
0.505
0.497
0.489
0.481
0.473
0.466
0.458
0.451
0.444
17.052

Total Gross
Value (PhP
Million)

0.170
0.152
0.136
0.121
0.109
0.097
0.087
0.078
0.069
0.062
0.056
0.050
0.044
0.040
0.036
0.032
0.028
0.025
5.928

Discounted Gross
Value (r = 10%)
PhP Million
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ANNEX B
HEA and CCVA Methods for Agriculture and Forestry Sector
Building the resiliency of agriculture is primordial in sustaining its
productivity. Climate change manifested as increasing temperature and
extreme variability in rainfall is affecting agriculture production at present
and is projected to worsen in the future. The attendant effects of climate
change such as more intense storms, accelerated soil erosion, flooding and
drought often result in the destruction of crops and trees affecting
production and income of farmers and the local economy in agriculturedependent LGUs.
Assessing the vulnerability of agriculture and its exposure to disaster risk
is a vital step in the preparation of the LGU’s ILMF/SLM plan so that the
necessary measures and corresponding interventions can properly be
identified and acted on. In this case, retrofitting of SLM measures may have
to be adapted to local conditions to be more responsive to climate change
impacts.
This Annex provides the method for assessing the climate change
vulnerability of agriculture to various hazards such as soil erosion, flood,
and drought. The results of the assessment will serve as the scientific bases
for planning the various measures or climate change adaptations and
disaster risk reduction.
Climate change vulnerability and natural disaster risk of the agriculture
sector can be determined by using the Climate Change Vulnerability
Assessment (CCVA) method developed by Cabrido (2016) which was
adopted in the ADB TA 8493 (Climate Resilience and Green Growth in
Critical Watersheds).
This annex is a modified version of the methods lifted from the following
report: SEARCA. 2016. ADB TA 8493. Climate Resilience and Green Growth
in Critical Watersheds. Assessment of Climate Change Vulnerability.
Technical report to ADB and JFPR.
There are two methods employed in assessing the exposure of agriculture
sector to natural hazards and its vulnerability to climate change.

210

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Supplemental Guidelines for Mainstreaming SLM in the CLUP

Hazard Exposure Assessment Method
Hazard Exposure Assessment (HEA) method adopted in the study is a
simplified version of the NEDA DRA tool (2012). The simplified version
determines the level of exposure of the agriculture sector to various
hazards.
The simplified version involved three main steps:
1. Determination of natural hazards existing in the locality which affect
agriculture such as soil erosion, flooding, drought and sea level rise. All
existing hazards affecting the city or municipality are identified and
characterized in terms of the sites or locations affected and their level
of susceptibility or intensity. The output in this step is the hazard map
indicating various susceptibility levels of agriculture lands in different
sites or location.
2. Assessment of the extent and level of exposure of the agricultural lands
to different hazards. The output in this step is the exposure maps of
agricultural lands to various hazard susceptibilities or intensities. The
total area and percent of the total area of agricultural lands exposed at
high, medium, and low susceptibility levels to hazards (e.g., soil
erosion, flood, drought).
3. Summary of Assessment – agricultural lands exposed to high level of
susceptibility are identified and given priority for DRRM program and
project interventions. Likewise, those agricultural areas exposed to
more than one hazard are mapped and given high priority.
The criteria for prioritization of agricultural lands for DRRM
interventions are those barangays with the:
•
•
•

highest percent of total area exposed to high hazard susceptibility
level
most number of hazards found (multiple hazards)
high incidence of poverty
Climate Change Vulnerability Assessment Method

The CCVA method adopted in this study is an enhanced version of the VA
index method developed by NEDA (2012). Enhancement was made
possible by reviewing and improving the agriculture sector VA indicators
and adopting only those with available reliable data. Staff of MAO and
MENRO should be involved in assigning weights of importance to the VA
sub-indices and sectoral indicators in the computation of the vulnerability
index for the agriculture sector.
The VA Index Method is a composite index method that determines the
level of vulnerability of environment and natural resources and
DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project
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development sectors in a given location to climate change impacts. It
combines bio-physical, social, economic and institutional indicators
(Cabrido, et. al. 2013).
Vulnerability is defined as a function of exposure (E), sensitivity (S), and
adaptive capacity (AC).
These components are quantified by identifying and rating appropriate
indicators for a given climate change impact, and then summing up the
indicator scores to derive the values for the E, S, and AC sub-indices, and
subsequently summing up the values for the 3 sub-indices to get the
composite vulnerability index value for a given climate change impact on
a given development sector.
Exposure refers to the elements at risk (i.e., agriculture) to climate
change parameters or their attendant impacts such as flood, drought, sea
level rise, strong wind, heat stress and others. These elements may also be
exposed to secondary changes as a result of these primary climate changes
– e.g., reduced income due to rainfall reductions/drought. If a system is
protected from some of these changes (e.g. irrigated rice from drought,
drainage improvement from flood) then exposure to the stressor is
reduced.
Sensitivity reflects the responsiveness or susceptibilities of a system to
climatic influences, and the degree to which changes in climate might affect
that system in its current form. Sensitive systems are highly
responsive/susceptible to climate and can be significantly affected by
small climate changes. Different physical environments will respond in
different ways, even if they are exposed to the same manifestation of
climate change. For example, plants or animals that die in response to
small changes in temperature or water availability are highly sensitive –
physiologically they cannot cope with the stress. Sensitive systems are
often those that are close to a threshold or tipping point which means a
small change in stress results in a large reaction. Systems that can endure
significant changes would be considered to have a low sensitivity.
Adaptive capacity is the ability of a system to adjust to climate change
(including climate variability and extremes) to moderate potential
damages, to take advantage of opportunities, or to cope with the
consequences. The adaptive capacity of a system (i.e., agriculture system)
or society describes its ability to modify its characteristics or behavior so
as to cope better with changes in external conditions. The more adaptive a
system, the less vulnerable it is. Adaptive capacity describes how well a
system can adapt or modify to cope with the climate changes to which it is
exposed to reduce harm.
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The adaptive capacity of society is correlated with various social factors,
including gender, ethnicity, religion, class and age. Together these social
factors tend to give rise to differences in human capital (such as levels of
education and status of health), financial capital (wealth/income) and
access to governance and institutions, which in turn affect ability to
anticipate, cope with, and respond to change). Since these all vary on the
micro scale, this is particularly important when working at the
City/Municipal and Barangay levels.
The VA framework employed in this study is diagrammatically presented
in Figure 1.1.

Figure 1.1 Vulnerability assessment framework
The summary of steps in the VA index method adopted by this Project is
as follows:
1. Analysis of climate profile and climate change projections for 2020
and 2050.
2. Identification of the climate change impacts on the agriculture
sector.
3. Formulation of indicators to characterize the sensitivity, exposure
and adaptive capacity sub-indices of the agriculture sector in the
municipality or city.
4. Collection of data inputs to operationalize the indicators
characterizing specific climate change impacts on agriculture
sector.
5. Generation of GIS maps on sensitivity, exposure and adaptive
capacity for a given climate change impact on agriculture sector.
6. Overlaying of GIS maps on sensitivity, exposure and adaptive
capacity and computation of the Vulnerability index and
generation of VA index map and tables for a given climate change
impact on agriculture sector. VA index for climate change scenarios
for 2020 and 2050 are also estimated by using projected rainfall
volumes and their effects on soil erosion, flood and drought.
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Projected temperature values for 2020 and 2050 are used to
estimate their effects on heat stress and climate related diseases.
7. Analysis of GIS VA index maps and identification of highly
vulnerable sites for priority CC adaptation and mitigation
interventions.
Computing the Vulnerability Index
First step in VA is the identification of climate change impacts on
agriculture sector. For every climate change impact (e.g., soil erosion,
flood, drought, etc.) on the agriculture sector, the next step is to select a
number of indicators that best characterize the degree or level of
vulnerability of the agriculture sector expressed in terms of sensitivity,
exposure and adaptive capacity indicators under that given impact.
Examples of indicators to characterize the vulnerability of agriculture to
flood are as follows:
Sensitivity indicators: topography/slope, rainfall volume, depth and
duration of flood and stage of crop development. Low lying areas are more
susceptible to flooding than sloping areas; high volume of rainfall create
more floods than lower volume of rainfall during storms; deeper flood
waters are most destructive to crops than lower flood level; flood water
that remains for a longer period of time is more damaging; and flowering
stage of rice is most sensitive to flooding than maturity stage.
Exposure indicators: extent of agricultural lands affected; number of
farmers affected; and yield and income reduction due to flood damage. The
more areas affected, the exposure value is higher; more farmers affected
means higher exposure value; greater yield reduction results in lower
income, therefore exposure value is higher.
Adaptive capacity indicators: number of farmers with crop insurance;
number of farmers adjusting their cropping calendar; and number of
farmers using flood resistant variety of crop. The more number of farmers
with crop insurance means higher adaptive capacity; more farmers with
access to agroclimatic forecast bulletins can adjust their cropping calendar
to avoid flooding season resulting in higher adaptive capacity values; and
more number of farmers using flood resistant variety or crops means
higher adaptive capacity.
The set of indicators are assigned their individual weights of importance.
The weighted values of the indicators are summed to derive the values for
sensitivity, exposure and adaptive capacity indices. Then the vulnerability
index is computed as the summation of the values of Susceptibility,
Exposure and Adaptive Capacity sub-indices. The level of vulnerability of
the sector to the given impact is expressed in five scales, namely: (1)
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Extremely High, (2) Very High, (3) High, (4) Moderate, and (5) Low with
assigned values from 5 (Extreme High) to 1 (low impacts).
The final value derived is the level of vulnerability of the sector with
respect to the specific impact of climate change. Inasmuch as the location
of the impact is known, the vulnerability value resulting from the impact
can then be mapped.
The vulnerability of the agriculture sector and the farmers to climate
change depends on the state or quality of agricultural lands, location and
level of social and economic development and institutional or governance
capacity. The more vulnerable is the agriculture sector and farming
population, the greater is the negative impacts of climate change.
Computation of the Vulnerability Index (Vw) proceeds in three stages It
starts with the calculation of Hij which is the jth climate change impact
indicator for the ith sub-index. The indicator is calculated as a weighted
average of selected sub-indicators, hijk, as follows:
n

H ij =  hijk wijk
h

k =1

Where,
hijk= kth sub-indicator of ith vulnerability sub-index and the jth
climate change impact indicator
whijk=weight for the kth sub-indicator and
n

w

h

ijk

k =1

=1

Then Ti, the ith sub-index, is calculated as a weighted average using
results from the previous stage as follows:
m

T i =  H ij wij

H

j =1

Where,
Hij= jth climate change impact indicator of the ith vulnerability subindex
wHij=weight for the jth climate change impact indicator of the ith
vulnerability sub-index and
m

w
j =1

H

ij

=1

In the final stage, the Vulnerability Index, Vw, is calculated as a
weighted average of the sub-indices, Ti, as follows:
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Vw = T w
i =1

T

i

i

Where,
Ti= ith vulnerability sub-index
wTi=weight for the ith vulnerability sub-index and

3

w
i =1

T
i

=1

Vulnerability Index Mapping
All determinants of vulnerability heavily require GIS mapping for these to
be useful for decision-making as this technique directly communicates the
areas needing intervention. The assessment of vulnerability involves both
ordinal assessment and overlay mapping methods. The results of the
vulnerability index measurement are translated into spatial thematic
maps showing various levels or degrees of vulnerability. These
vulnerability maps serve as a development constraint map for sectoral and
local planners. Likewise, these maps guide planners in prioritizing
geographic areas for program and project identification and
implementation.
The agriculture areas in the municipal or city map are first delineated to
focus the analysis in the sector being studied. For example, assessing the
vulnerability of the agriculture sector to erosion should delineate first the
agricultural areas before analyzing soil erosion vulnerability.
Under VA index mapping, each indicator characterizing a given CC impact
or hazard to a specific development sector (i.e., agriculture sector) is
spatially plotted on the area’s administrative map. Then all the CC
indicators characterizing a given CC impact are overlayed to generate the
level of Sensitivity, Exposure and Adaptive Capacity of mapped areas. The
same procedure is done until all the CC impacts or hazards are mapped.
Hence, the results from the GIS overlays are individual maps for each CC
impact/hazard. The different CC impact/hazard maps are also overlayed
to determine which areas are highly vulnerable to more than one CC
impact or hazard. GIS technology is employed for the mapping and also for
automatic generation of the tabulated data or statistics for each of the CC
impact/hazard for specific sites. Tabulated data are disaggregated at the
barangay levels. VA index for each barangay is computed because some
impacts, e.g., drought or flood may not be serious in the agriculture sector
of the municipality as a whole but may be serious in one or two of its
barangays. The resulting maps therefore show agricultural which are
highly vulnerable to various CC impacts/natural hazards.
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Climate change vulnerability assessment indicators for agriculture
The effects of climate change on the agricultural sector are the occurrence
of floods due to intense rainfall, droughts (due to worsening heat stress),
soil eroson, occurence of pests and diseases, and strong winds (due to
typhoons). Floods directly affect crop production by physically
submerging or uprooting the crops. Indirectly, floods would exacerbate
the incidence of plant pests and diseases that decrease productivity.
Droughts are periods of prolonged dry weather that adversely affect the
water supply that can be detrimental to crops production. Droughts cause
reduced soil moisture that may lead to wilting of crops, thus, decreasing
productivity.
Pest and diseases are also related to climate change especially during
prolonged floodings and wet seasons. Strong winds associated with
typhoons destroy crops at all stages of growth and maturity.
The agriculture sector’s vulnerability profile of a municipality is defined
using a number of selected (and validated) climate change impacts to
represent the levels of exposure, sensitivity and adaptive capacity. The
NEDA Vulnerability Assessment Manual3 was used as the basis of defining
the climate change impacts. However, these CC impacts should be modified
to suit the biophysical and socioeconomic conditions of a municipality
through focused group discussion and interviews with the MAO and
MENRO staff. The CC impacts that should be considered in the VA of the
agriculture sector are the following:
•
•
•

3

4

5

6

Floods4
Droughts5
Soil Erosion6

Cabrido, Candido. NEDA Manual on Vulnerability Assessment for PPDCs. National Economic
Development Authority, Pasig City, 2011.
Prolonged rainfall events can result to waterlogging in low-lying areas and massive run-off in
sloping lands. (heavily silt-laden flash flooding cause massive damages to crops, poultry and
livestock, fisheries and homes and infrastructure, including loss of human lives).
Droughts and prolonged dry spells (El Niño phenomenon) exacerbate desertification and
formation of deep surface soil cracks that accelerate the saturation of subsoil with rainwater and
ultimately will cause massive mass movement/landslides.
In sloping lands, landslide-related loss to agriculture will be magnified in terms of physical
damages to crops and the loss of organic matter (a surface sealing agent). Run-off accelerates the
loss of accumulated agricultural litters which would result to loss of opportunity for soil carbon
sequestration and, at the same time, result to loss of feeding grounds of wildlife feeding (e.g.,
insects and earthworms) whose habitats are surface soil areas covered with litters.
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•
•

Typhoons/Strong winds7
Pests and Diseases Incidence8

The weights assigned to the sub-indices for the climate change impact
parameters (i.e., floods, drought, soil erosion, typhoons, and pest and
disease) to derive the vulnerability index are as follows: Sensitivity subindex (30%); Exposure sub-index (30%); and Adaptive capacity sub-index
(40%).
Tables 1 to 5 show the indicators and their corresponding weights that
should be used in estimating the levels of sensitivity, exposure and
adaptive capacity of a municipality. The selection and weighting of
indicators should involve the inputs of the MAO and MENRO staff of the
LGU.

7

Typhoons cause magnified threats to human and food security.

8

Long flood periods and rainy days would render crop decay and encourage the incidence of pests
and diseases such as tungro and army worms in rice paddies or rhino beetles in coconut farms.
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Soil type

Slope class

Rainfall volume (30)

Indicators

30

10

20

30

Annual rainfall in mm
>3,000
2,499 – 3,000
2,001 – 2,500
1,501 – 2,000
<1,500
OR Monthly rainfall in mm
>500
251-500
101-251
51-100
<50
Slope (%)
>50
31-50
19-30
8-18.
<8
Type

Scale Classification

Sand
Coarse sandy loam or fine sand
Clay or clay loam
Silt clay or Silty clay loam
Very fine sand or loamy very fine sand

Weights (%)
Sub-indices
Indicators
Sensitivity

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Rating

Table 1 Vulnerability indicators, scale classification and rating for soil erosion in the agriculture sector
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Income loss from production (in
%)

Yield losses from various
erosion level (% losses from
total yield (average for 3 years,
MT)

Extent of production farm areas
exposed to different levels of
erosion(in %)

Presence of infrastructure
construction and/or mining
activities

Percent forest cover in
watershed or Vegetation type

Indicators

30

15

20

20

10

30

Without

With

Exposure

Weights (%)
Sub-indices
Indicators

Farm area (%)
>40
31-40
21-30
11-20.
<10
Yield loss (%)
>40
31-40
21-30
11-20.
<10
Income loss (%)
>40
31-40
21-30
11-20.
<10

Cover (%)
<20%
21-40%
41-60%
61-80%
>80%

Scale Classification

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very High

Rating
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Soil conservation in uplandrms

Extent of soil conservation
practices in lowland farms (% of
total agricultural area)

Extent of irrigation canals silted

Extent of production areas
affected by silted irrigation
canals (in %)

Population (no. of households)
dependent on upland
agriculture (in %)

Indicators

40

25

25

Adaptive Capacity

15

15

15

Weights (%)
Sub-indices
Indicators
Rating

Extent of soil conservation practices (%)
>30
0.2 Very high
21-30
0.4 High
11-20%
0.6 Moderate
1-10%
0.8 Low
None
1.0 Very Low
Upland farmers doing soil conservation (%)
>30
0.2 Very high
21-30
0.4 High

Upland population (%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate
11-20.
0.4 Low
<10
0.2 Very Low
Pdn areas affected by silted irrigation canals (%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate
11-20.
0.4 Low
<10
0.2 Very Low
Irrigation canals silted (%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate
11-20.
0.4 Low
<10
0.2 Very Low

Scale Classification
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Enforcement of regulatory
measures on the conversion of
agricultural land into non-food
production purposes (per Sec. 9
of RA 8435 & other DAR
policies)

Percentage of the total farmers
with diversified livelihood
practices

Percentage of the total farmers
with access to farm loans or
crop insurance

Average expenditure (%) for
agricultural programs for
erosion-affected areas for the
past 5 years

Indicators

10

10

20

10

Weights (%)
Sub-indices
Indicators

0.6 Moderate
1.0 Very Low

Not enforced

0.2 Very high

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

0.6 Moderate
0.8 Low
1.0 Very Low

Rating

Partially enforced

Fully enforced

11-20%
1-10%
None
Average expenditure (%)
>40
31-40
21-30
11-20.
<10
Farmers with access (%)
>30
21-30
11-20%
1-10%
None
Farmers with livelihood (%)
>30
21-30
11-20%
1-10%
None
Enforcement

Scale Classification

Supplemental Guidelines for Mainstreaming SLM in the CLUP

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Percent forest cover in watershed or
Vegetation type

Slope class

Rainfall volume

Indicators

30

Sub-indices
Sensitivity

15

20

20

Indicators

Weights (%)
Rating

Annual rainfall in mm
>3,000
1.0 Very high
2,499 – 3,000
0.8 High
2,001 – 2,500
0.6 Moderate
1,501 – 2,000
0.4 Low
<1,500
0.2 Very Low
OR Monthly rainfall in mm
>500
1.0 Very high
251-500
0.8 High
101-251
0.6 Moderate
51-100
0.4 Low
<50
0.2 Very Low
Slope (%)
>50
0.2 Very Low
31-50
0.4 Low
19-30
0.6 Moderate
8-18.
0.8 High
<8
1.0 Very high
Cover (%)
<20%
1.0 Very high
21-40%
0.8 High
41-60%
0.6 Moderate
61-80%
0.4 Low
>80%
0.2 Very Low

Scale classification

Table 2 Vulnerability indicators, scale classification and rating for flood in the agriculture sector
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Frequency of flooding

Plant growth stage at the time of flooding with
muddy flood water for an average of 4 days

Extent of urban land use in agricultural areas

Proximity of farmlands to river/ stream banks

Indicators
Sub-indices

5

10

10

20

Indicators

Weights (%)
Proximity (m)
< 50 meters from
riverbank
51 – 500 meters
501 – 1,000 meters
1,001 – 3,000 meters
>3,000 meters
Extent (%)
<20
21-40
41-60
61-80
>80
Plant Growth Stage
Harvesting stage
Fruiting stage
Flowering stage
Maturing stage
Seedling stage
>4x
3x
2x
Once
None

Scale classification

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very low

0.2 Very Low
0.4 Low
0.6 Moderate
0.8 High
1.0 Very high

0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high

Rating
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Yield losses due to flooding in 3 years

Duration (retention time) of flood waters

Number of flooding every 3 years

Extent of flooded production areas/SAFDZ's
(in %)

Indicators

30

10

15

15

20

Weights (%)
Sub-indices
Indicators
Exposure

Yield loss (%)
>40
31-40
21-30
11-20.
<10

Duration (days)
>2
1.6-2.0
1.0 - 1.5
.60 - .99
<.5

Frequency/3 years
>4x
3x
2x
Once
None

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very low

(%)
1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Rating

Flooded production areas
>40
31-40
21-30
11-20.
<10

Scale classification
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Extent of irrigated and rainfed lands silted

Extent of damage to houses of farmers, farm
equipment, animals and physical structures
OR Estimated value of damages from
flooding (OCD MC 79-2011) in past 3
consecutive flood events

Population (no. of households) dependent on
agriculture (in %)

Income loss from production

Indicators

10

10

10

10

Weights (%)
Sub-indices
Indicators
Rating

Income loss (%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate
11-20.
0.4 Low
<10
0.2 Very Low
Income loss (%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate
11-20.
0.4 Low
<10
0.2 Very Low
Population (%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate
11-20.
0.4 Low
<10
0.2 Very Low
Extent of damage(%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate
11-20
0.4 Low
<10
0.2 Very Low
Silted agricultural lands (%)
>40
1.0 Very high
31-40
0.8 High

Scale classification
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Average expenditure (%) for agricultural
programs for flood-prone areas for the past
5 years

Presence/completion of flood control and
drainage facilities in agricultural areas

Access to flood forecasting information and
early warning system, AWS and AGROMET
station

Availability of annual historical flood data

Updated maps of flood prone areas

Indicators

40%

15

25

10

10

10

Adaptive Capacity

Weights (%)
Sub-indices
Indicators

0.2 Very high
0.6 Moderate
1.0 Very Low

0.6 Moderate
0.4 Low
0.2 Very Low

Rating

0.2 Very high
0.6 Moderate
1.0 Very Low

0.2 Very high
0.6 Moderate
1.0 Very Low

Average expenditure (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20
0.8 Low
<10
1.0 Very Low

Accessibility
Accessible
Partially accessible
Not accessible
Presence/Completion
Complete (presence)
Incomplete (partial)
None

Availability of annual flood data
Available
0.2 Very high
Partially available
0.6 Moderate
Not available
1.0 Very Low

Updated maps
Fully updated
Partially updated
Not updated

21-30
11-20.
<10

Scale classification
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Percent of the total farmers with access to
planting calendar bulletins and other
relevant information

Access to crop insurance, loans or subsidies

Indicators

10

20

Weights (%)
Sub-indices
Indicators
Rating

Farmers with access (%)
>30
0.2 Very high
21-30
0.4 High
11-20%
0.6 Moderate
1-10%
0.8 Low
None
1.0 Very Low
Farmers with access (%)
>30
0.2 Very high
21-30
0.4 High
11-20%
0.6 Moderate
1-10%
0.8 Low
None
1.0 Very Low

Scale classification
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Dependence on irrigation (% of agricultural lands
dependent on irrigation)

Plant growth stage at the time of drought

Presence of rivers and streams

Rainfall volume

Indicators

30

15

30

10

25

Weights (%)
Sub-indices
Indicators
Sensitivity

Rating

Annual rainfall in mm
<1,500
1.0 Very high
1,501 – 2,000
0.8 High
2,001 – 2,500
0.6 Moderate
2,499 – 3,000
0.4 Low
>3,000
0.2 Very Low
OR Monthly rainfall in mm
<50
1.0 Very high
51-100
0.8 High
101-251
0.6 Moderate
251-500
0.4 Low
>500
0.2 Very Low
Presence
Several (many)
0.2 Very Low
Few
1.0 Very High
Plant Growth Stage
Seedling stage
1.0 Very high
Maturing stage
0.8 High
Flowering stage
0.6 Moderate
Fruiting stage
0.4 Low
Harvesting stage
0.2 Very Low
Extent (%)
<20
1.0 Very high
21-40
0.8 High
41-60
0.6 Moderate

Scale classification

Table 3 Vulnerability indicators, scale classification and rating for drought/heat stress in the agriculture sector
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Number of agriculture-dependent families affected

Income loss from production

Yield losses due to drought (%)

Extent of production areas/SAFDZ's affected by the last
2 occurrences of drought

Duration of drought

Indicators

30

Exposure

25

20

25

30

20

Weights (%)
Sub-indices
Indicators

1.0 Very high
0.6 Moderate
0.4 Low

0.4 Low
0.2 Very Low

Rating

Drought affected production areas (%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate
11-20
0.4 Low
<10
0.2 Very Low
Yield loss (%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate
11-20.
0.4 Low
<10
0.2 Very Low
Income loss (%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate
11-20
0.4 Low
<10
0.2 Very Low
Population (%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate

61-80
>80
No. of Months
>2
1-2
<1

Scale classification
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Access to crop insurance, loans, or subsidies

Maps of drought prone areas

Percentage of the total farmers doing crop
diversification practices

Water impounding or rain harvesting facilities

Availability of small-scale irrigation program

Indicators

40

Adaptive Capacity

10

10

10

10

10

Weights (%)
Sub-indices
Indicators

0.4 Low
0.2 Very Low

Rating

Availability
Available
0.2 Very high
Partially available
0.6 Moderate
Not available
1.0 Very Low
Availability
Available
0.2 Very high
Partially available
0.6 Moderate
Not available
1.0 Very Low
Farmers (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20.
0.8 Low
<10
1.0 Very Low
Farmers with access (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20
0.8 Low
<10
1.0 Very Low
Average expenditure (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20
0.8 Low
<10
1.0 Very Low

11-20
<10

Scale classification

Supplemental Guidelines for Mainstreaming SLM in the CLUP

231

232

Average expenditure (% of the total budget) for
agricultural programs for drought-prone areas for the
past 5 years

Access planting calendar bulletins and other relevant
information

Percentage of the total farmers with diversified
livelihood practices

Cloud seeding program (Coverage)

Access to drought forecasting information and early
warning system, AWS or AGROMET station

Indicators

5

5

5

10

10

10

Weights (%)
Sub-indices
Indicators

Rating

Farmers with access (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20
0.8 Low
<10
1.0 Very Low
Coverage
Covered
0.2 Very high
Partially covered
0.6 Moderate
Not covered
1.0 Very Low
Farmers with livelihood (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20
0.8 Low
<10
1.0 Very Low
Farmers with access (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20
0.8 Low
<10
1.0 Very Low
Average expenditure (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20
0.8 Low
<10
1.0 Very Low
Farmers using (%)

Scale classification
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Weights (%)
Sub-indices
Indicators
>40
31-40
21-30
11-20
<10

Scale classification

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

Rating

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

Frequency of typhoons affecting a certain
agricultural area

Rainfall volume

Indicators

30

20

30

Weights (%)
Sub-indices
Indicators
Sensitivity

Rating

Annual rainfall in mm
>3,000
1.0 Very high
2,499 – 3,000
0.8 High
2,001 – 2,500
0.6 Moderate
1,501 – 2,000
0.4 Low
<1,500
0.2 Very Low
OR Monthly rainfall in mm
>500
1.0 Very high
251-500
0.8 High
101-251
0.6 Moderate
51-100
0.4 Low
<50
0.2 Very Low
Ave. Frequency/year
4x
1.0 Very high
3x
0.8 High

Weights (%)

Table 4 Vulnerability indicators, scale classification and rating for typhoon/storm surge in the agriculture
sector

Use of drought resistant crop varieties (% of total
farmers)

Indicators
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Yield losses due to typhoons (% of the total
yield)

Extent of production areas affected (% of
the total area)

Plant growth stage during typhoon w/
wind velocity of 150 kph at an average
exposure of 12 hours

Average intensity/wind speed of typhoons
within a year

Indicators

30

Exposure

15

15

30

20

Weights (%)
Sub-indices
Indicators

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

0.6 Moderate
0.4 Low
0.2 Very low

Rating

Yield loss (%)
>40
31-40

1.0 Very high
0.8 High

Affected production areas (%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate
11-20
0.4 Low
<10
0.2 Very Low

2x
Once
None
Wind Velocity (kph)
>150
100-150
81-99
51 -80
<50
Plant Growth Stage
Harvesting stage
Fruiting stage
Flowering stage
Maturing stage
Seedling stage

Weights (%)
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Extent of irrigation facilities damaged

Extent of farm houses, farm equipment, and
post-harvest infrastructure damaged

Number of agriculture dependent families
affected

Income loss from production

Indicators

15

15

15

15

Weights (%)
Sub-indices
Indicators
21-30
11-20.
<10

Extent of damage(%)
>40
31-40
21-30

Extent of damage(%)
>40
31-40
21-30
11-20
<10

Population (%)
>40
31-40
21-30
11-20
<10

Income loss (%)
>40
31-40
21-30
11-20
<10

Weights (%)

1.0 Very high
0.8 High
0.6 Moderate

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

0.6 Moderate
0.4 Low
0.2 Very Low

Rating
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25

25

Availability typhoon resilient irrigation
facilities

40

25

25

Adaptive Capacity

Weights (%)
Sub-indices
Indicators

Access to planting calendar bulletins and
other relevant information (% of total
farmers)

Access to typhoon forecasting information
and early warning system and evacuation
shelters for farm-based families (% of total
farmers)

Access to crop insurance, loans, or
subsidies (% of total farmers)

Indicators
11-20.
<10

0.4 Low
0.2 Very Low

Rating

Farmers with access (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20.
0.8 Low
<10
1.0 Very Low
Farmers with access (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20.
0.8 Low
<10
1.0 Very Low
Availability
Available
0.2 Very high
Partially available
0.6 Moderate
Not available
1.0 Very Low

Farmers with access (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20
0.8 Low
<10
1.0 Very Low

Weights (%)
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Temperature increase above threshold or
max temp of 36°C (national average)

Humidity above normal value of
80%*(national average)

Occurrence of outbreaks

Rainfall volume

Indicators

30

Sub-indices
Sensitivity

Weights (%)

20

20

30

30

Indicators

Rating

>3,000
1.0 Very high
2,499 – 3,000
0.8 High
2,001 – 2,500
0.6 Moderate
1,501 – 2,000
0.4 Low
<1,500
0.2 Very Low
OR Monthly rainfall in mm
>500
1.0 Very high
251-500
0.8 High
101-251
0.6 Moderate
51-100
0.4 Low
<50
0.2 Very Low
Frequency/Season
Every crop season
1.0 Very high
Every other season
0.6 Moderate
Once every 2 years
0.4 Low
Humidity (%)
>80%
1.0 Very high
<80%
0.4 Low
Temperature (°C)
> 36°C
1.0 Very high
< 36°C
0.4 Low

Annual rainfall in mm

Scale classification

Table 5 Vulnerability indicators, scale classification and rating for pests and diseases in the agriculture sector
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Number of agriculture dependent families
affected

Income losses from production

Extent of areas affected by pests and
diseases

Yield losses due to common pests and
diseases for the past 10 years

Indicators

30

Sub-indices
Exposure

Weights (%)

20

25

30

25

Indicators

Rating

>40
31-40
21-30
11-20.
<10
Income loss (%)
>40
31-40
21-30
11-20
<10
Population (%)
>40
31-40
21-30
11-20.
<10

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Yield loss (%)
>40
1.0 Very high
31-40
0.8 High
21-30
0.6 Moderate
11-20
0.4 Low
<10
0.2 Very Low
Affected production areas (%)

Scale classification
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Access to extension services (% of total
farmers)

Access to crop insurance and subsidies or
loans for pest manage-ment control (% of
total farmers)

Crop diversification program (% of total
farmers)

Availability of pest and disease outbreak
forecasting and early warnin

Integrated pest management program (%
of total farmers)

Indicators

40

10

15

20

15

20

Weights (%)
Sub-indices
Indicators
Adaptive Capacity
Rating

Farmers practicing IPM (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20
0.8 Low
<10
1.0 Very Low
Availability
Available
0.2 Very high
Partially available
0.6 Moderate
Not available
1.0 Very Low
Farmers practicing (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20
0.8 Low
<10
1.0 Very Low
Farmers with access (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20.
0.8 Low
<10
1.0 Very Low
Farmers with access (%)
>40
0.2 Very high
31-40
0.4 High

Scale classification
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Availability of research and development
programs

Practice of organic farming techniques (%
of total farmers)

Alternative livelihood program (% of total
farmers)

Indicators
Sub-indices

Weights (%)

5

5

10

Indicators

Rating

21-30
0.6 Moderate
11-20
0.8 Low
<10
1.0 Very Low
Farmers with other livelihood (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20.
0.8 Low
<10
1.0 Very Low
Farmers practicing (%)
>40
0.2 Very high
31-40
0.4 High
21-30
0.6 Moderate
11-20.
0.8 Low
<10
1.0 Very Low
Availability
Available
0.2 Very high
Partially available
0.6 Moderate
Not available
1.0 Very Low

Scale classification
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Slope class

Percent of forest cover/Land
use*/Vegetation type

Rainfall volume*

Sub-indices and Indicators

35

Sub- indices

10

35

35

Sensitivity

Indicators

Weight (%)

Annual rainfall in mm
>3,000
2,499 – 3,000
2,001 – 2,500
1,501 – 2,000
<1,500
OR Monthly rainfall
>500mm
251-500mm
101-251mm
51-100mm
<50mm
<20% forest cover
21-40% forest cover
41-60% forest cover
61-80% forest cover
>80% forest cover
>50%
31-50%
19-30%
8-18%
<8%

Scale classification

Table 1 Vulnerability indicators, scale classification and rating for soil erosion in the forestry sector

FORESTRY SECTOR

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Scale rating
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Percent of upland population dependent
on upland farming (% of all households in
the forest area)

Extent of upland farms*

Extent of denuded land*

Presence of mining activities or Presence
of road construction

Soil type

Sub-indices and Indicators

30

Sub- indices

30

30

40

Exposure

10

10

Indicators

Weight (%)

>40% of forest area
31-40% of forest area
21-30% of forest area
11-20%
<10% of forest area
>50% of forest area
41-50% of forest area
31-40% of forest area
21-30%
<20% of forest area
OR Extent of cultivated areas
>50% of forest area
41-50% of forest area
31-40% of forest area
21-30%
<20% of forest area
>50%
41-50%
31-40%
21-30%

Sand
Coarse sandy loam or fine sand
Clay or clay loam
Silt clay or Silty clay loam
Very fine sand or loamy very fine sand
Presence of mining activities
No mining activities

Scale classification

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.8 High
0.6 Moderate
0.4 Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very High
0.2 Very Low

Scale rating
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Organic farming and mulching practices

Soil conservation/ agroforestry

Soil erosion control*

Reforestation*

Sub-indices and Indicators

35

Sub- indices

10

20

20

50

Scale classification

>30%
21-30%
11-20%
1-10%

>30%
21-30%
11-20%
1-10%

<20%

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low
0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low
0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

0.2 Very Low

Scale rating

>30%
21-30%
11-20%
1-10%
No soil conservation & agroforestry program
OR Soil and water conservation practices:
Regularly practicing conservation measures (>90%)
0.2 Very high
Most of the time practicing conservation (61-90%)
0.4 High
Some conservation efforts (31-60%)
0.6 Moderate
Little conservation efforts (< 30%)
0.8 Low
No conservation practices
1.0 Very Low
Regularly practicing (>90%)
0.2 Very high
Most of the time practicing (61-90%)
0.4 High
Some efforts (31-60%)
0.6 Moderate
Little efforts (< 30%)
0.8 Low
No organic farming practices
1.0 Very Low

No soil erosion control program

No reforestation program

Adaptive Capacity

Indicators

Weight (%)
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Lithology

Slope class

Rainfall volume* Average
daily volume (mm/day)
average for more than 5
days of continuous rains

Sub-indices and
Indicators

35

20

30

30

Weight (%)
Sub- indices
Indicators

OR Monthly rainfall

>180
131-180
91-130
51-90
<50
>500mm
251-500mm
101-250mm
51-100mm
<50mm
>50%
31-50%
19-30%
8-18%
<8%
Lithology types (Mora, 1994):
-Extremely altered rocks, low shear resistant alluvial, colluvial
and residual soils and shallow water tables
-Considerably weathered, hydrothermally altered rocks,
strongly fractured and fissured, clay filled, poorly compacted
pyroclastic and fluvio-lacustrine soils, shallow water tables

Sensitivity

Scale classification

Table 2 Vulnerability indicators, scale classification and rating for landslide in the forestry sector

Climate Change Impact: LANDSLIDES

0.8 High

1.0 Very high

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Scale rating
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Settlements (number of
houses and families) within
and below landslide prone

Extent of cultivated
agricultural lands below
landslide prone areas

Mining, quarrying and road
construction activities

Sub-indices and
Indicators

35
50

50

20

Weight (%)
Sub- indices
Indicators
-Considerably weathered sedimentary, intrusive, metamorphic
volcanic rocks, compacted sandy soils, considering fracturing
and fluctuating water tables
-Higher degree of weathering of above mentioned lithologies
and of hard massive sedimentary rocks, lower shear resistance
and shearable fractures
-Permeable compact alluvium; permeable limestone, slightly
fissured intrusions, basalt, gneus, hornfels, low degree of
weathering, low water table, clean ruggose fractures, high
shear resistance
OR (ERDB, 2011)
Recent (R); Quaternary (QAV); Plioliocene Quaternary (QVP)
Pliocene-Pleistocene (N3+Q1); Upper Miocene-Pliocene (N2)
Oligocene (SPg2); Paleocene-Eocene (SPg1)
Undifferentiated (UV; KPg1; KPg2) Pliocene-Quaternary (QV);
Paleocene (Sedimentary & Metamorphic rocks);
Pre-Jurassic
Presence of mining , quarrying and road construction activities
No mining quarrying and road construction activities
Exposure
>4 hectares
3-4 hectares
2 hectares
1 hectare
None
>15 houses
11-15 houses
6-10 houses

Scale classification

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.8 High
0.6 Moderate

0.2 Very Low
1.0 Very High
0.2 Very Low

1.0 Very High
0.8 High
0.6 Moderate
0.4 Low

0.2 Very Low

0.4 Low

0.6 Moderate

Scale rating

Supplemental Guidelines for Mainstreaming SLM in the CLUP

245

246

Efforts on stabilization of
slopes, improvement of
drainage in landslide prone
areas

Relocation efforts by LGU

Awareness of exposed
population on landslide risk

Maps on landslide prone
areas (rain and earthquake
induced)

Sub-indices and
Indicators
areas (Settlements under
risk)

10%

20%

10%

30%

25

20

20

15

Weight (%)
Sub- indices
Indicators
1-5 houses
None
Adaptive Capacity
91 -100% of the barangays in a municipality or municipalities
in a province have available updated maps
71-90% of the barangays in a municipality or municipalities in
a province have available updated maps
51%-70% of the barangays in the municipality municipalities
in a province have available updated maps
<50% of the barangays in the municipality/ municipalities in a
province have available updated maps
No maps available
>70% of population at risk are aware
51-70%
31-50%
11-30%
<10% or No awareness program
% of population at high risk were relocated:
>70% of population at high risk were relocated
51-70%
31-50%
11-30%
<10% or No relocation efforts
>70% of landslide prone slopes are stabilized by
physical/engineering and vegetative means with drainage
improvement
51-70%
31-50%
11-30%

Scale classification

0.4 High
0.6 Moderate
0.8 Low

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low
0.2 Very high

1.0 Very Low
0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

0.8 Low

0.6 Moderate

0.4 High

0.2 Very high

0.4 Low
0.2 Very Low

Scale rating
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30%

<10% or no stabilization efforts
>70% of population at risk are aware of the alert system
established and prepared for evacuation
51-70%
31-50%
11-30%
<10% or no alert & preparedness system

Scale classification

Climate Change Impact: FLOODING

20

Weight (%)
Sub- indices
Indicators

Rainfall volume*

Sub-indices and Indicators

35

Sub- indices

40

Sensitivity

Indicators

Weight (%)

Scale rating

0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

1.0 Very Low
0.2 Very high

Scale rating

DA-BSWM - UNDP - GEF 5 ‖ Sustainable Land Management Project

OR - Average daily values (mm/day) average for 10 years
>180
1.0 Very high
131-180
0.8 High
91-130
0.6 Moderate
51-90
0.4 Low
<50
0.2 Very Low

Percent increase change from monthly average
>30%
1.0 Very high
21-30%
0.8 High
11-20%
0.6 Moderate
6-10%
0.4 Low
<5%
0.2 Very Low

Scale classification

Table 3 Vulnerability indicators, scale classification and rating for flood in the forestry sector

Alert and preparedness
system for landslide activity

Sub-indices and
Indicators
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Percent of total population or families living
near rivers and tributaries in forest areas

Percent forest cover in watershed

Proximity to river and other water bodies

Slope class

Sub-indices and Indicators

35

Sub- indices

30

25

Exposure

15

15

30

Indicators

Weight (%)

>20%
16-20%
11-15%
6-10%
<5% of total population
>20%

Barelands
Grassland
Plantation forest
Secondary growth, closed canopy
Old growth, closed canopy

<8%
8-18%
19-30%
31-50%
>50%
< 50 meters from riverbank
51 – 500 meters
501 – 1,000 meters
1,001 – 3,000 meters
>3,000 meters
<20% forest cover
21-40% forest cover
41-60% forest cover
61-80% forest cover
>80% forest cover
OR

Scale classification

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Scale rating
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Maps of flood prone areas

Extent of agricultural areas at risk within
forest areas

Types and values of physical assets located
in flood prone areas within forest areas

Percent of settlements or population living
in low-lying areas within forest areas

Sub-indices and Indicators

30

Sub- indices

5

Adaptive Capacity

20

25

Indicators

Weight (%)
16-20%
11-15%

0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Scale rating

91 -100% of the barangays in a
municipality or municipalities in a
province have available updated maps
71-90% of the barangays in a municipality
or municipalities in a province have
available updated maps
50%-70% of the barangays in the
municipality municipalities in a province
have available updated maps

0.6 Moderate

0.4 High

0.2 Very high

6-10%
<5% of total population
Hazardous materials facilities (oil depot,
1.0 Very high
chemical plants, waste treatment plants)
Basic utilities (power, water,
0.8 High
communication and transportation)
Schools, hospital, houses and buildings
0.6 Moderate
Agriculture crops, livestock and poultry
0.4 Low
and aquaculture
Parks and recreation facilities
0.2 Very Low
% of total agricultural areas that are flood-prone:
>80%
1.0 Very high
61-80%
0.8 High
41-60%
0.6 Moderate
21-40%
0.4 Low
<20%
0.2 Very Low

Scale classification
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Solid waste disposal and management

Riverbank stabilization efforts

Reforestation efforts

Sub-indices and Indicators
Sub- indices

15

15

20

Indicators

Weight (%)
Scale rating

<50% of the barangays in the
0.8 Low
municipality/ municipalities in a province
have available updated maps
No maps available
1.0 Very Low
Area coverage of reforestation program:
>30%
0.2 Very high
21-30%
0.4 High
11-20%
0.6 Moderate
1-10%
0.8 Low
No reforestation efforts or program
1.0 Very Low
>70% of unstable riverbanks covered by
0.2 Very high
the program
51-70%
0.4 High
31-50%
0.6 Moderate
11-30%
0.8 Low
<10% or no stabilization efforts
1.0 Very Low
>70% of solid wastes and collected and
0.2 Very high
properly disposed
51-70%
0.4 High
31-50%
0.6 Moderate
11-30%
0.8 Low
<10% or no collection and disposal system
1.0 Very Low
OR
>70% Households implementing waste
0.2 Very high
segregation at source
51-70%
0.4 High
31-50%
0.6 Moderate
11-30%
0.8 Low

Scale classification
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Drainage improvement efforts (desilting of
river channels and protection and
maintenance of tributaries

Relocation of high risk population

Warning system and evacuation routes

Flood preparedness

Sub-indices and Indicators
Sub- indices

10

15

10

10

Indicators

Weight (%)

Scale rating

<10% or no waste segregation at source
1.0 Very Low
>70% of population at high risk are
0.2 Very high
prepared
51-70%
0.4 High
31-50%
0.6 Moderate
11-30%
0.8 Low
<10% or no preparedness program
1.0 Very Low
Warning system operational and
0.2 Very high
evacuation routes identified
Warning system operational and
0.4 High
evacuation routes partly identified
Warning system not fully operational
0.6 Moderate
Warning system is not operational
0.8 Low
No warning system and evacuation routes
1.0 Very Low
identified
% of population at high risk were relocated:
>70% of population at high risk were
0.2 Very high
relocated
51-70%
0.4 High
31-50%
0.6 Moderate
11-30%
0.8 Low
<10% or no relocation efforts
1.0 Very Low
>70% )% of rivers covered by the efforts
0.2 Very high
51-70%
0.4 High
31-50%
0.6 Moderate
11-30%
0.8 Low
<10% or no efforts
1.0 Very Low

Scale classification
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Number of farm families
affected

Extent of upland farms

Incidence of El Niño
events

Percent forest cover

Rainfall volume

Sub-indices and
Indicators

35

35

30

30

20

40

40

Weight (%)
Sub-indices
Indicators

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.2 Very low

Scale rating

Sensitivity
Monthly average rainfall (% of monthly average for
3 months in a row)
<30%
31-40%
41-60%
61 – 80%
>80%
<20% forest cover
21-40% forest cover
41-60% forest cover
61-80% forest cover
>80% forest cover
Presence of El Nino event for the year
1.0
Absence of El Nino event for the year
Exposure
% of total area of upland farms affected
>60%
41-60%
31-40%
21-30%
<20%
>60%
41-60%
31-40%
21-30%
<20%

Scale classification

Table 4 Vulnerability indicators, scale classification and rating for drought in the forestry sector
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Cultivation of drought
tolerant crops

Water conservation
practices adopted

Small scale upland
irrigation program or
Small water impounding
project

Extent of areas affected by
El Niño event

Sub-indices and
Indicators
Value of crops lost

30

30

30

40

20

20

Weight (%)
Sub-indices
Indicators
% of production lost per farming family
>60% of production and equivalent market value
41-60%
31-40%
21-30%
<20%
% of total area of upland farms affected
>60% of upland farms
41-60%
31-40%
21-30%
<20%
Adaptive Capacity
>70% of upland communities are covered by the program
51-70%
31-50%
11-30%
<10% or no smallscale irrigation program
>70% of upland communities are covered by the program
51-70%
31-50%
11-30%
<10% or no water conservation practices
>70% of upland communities
51-70%
31-50%
11-30%
<10% or no one practices

Scale classification

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low
0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low
0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Scale rating
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Extent of grasslands

Extent of kaingin activities

Vegetation types

Rainfall volume*

Sub-indices and Indicators

Weight (%)
Scale classification
Scale rating
Sub- indices
Indicators
Sensitivity
Monthly average rainfall (% of monthly average for 3 months in a
row)
<30%
1.0 Very high
31-40%
0.8 High
41-60%
0.6 Moderate
61 – 80%
0.4 Low
50
>80%
0.2 Very Low
Or Climatic Types
Type I
1.0 Very high
Type III
0.8 High
Type II and IV
0.6 Moderate
35
Grass and shrubs
1.0 Very high
Plantation forest
0.8 High
20
Agroforestry
0.6 Moderate
Secondary growth
0.4 Low
Old growth
0.2 Very Low
Kaingin plots in 100 hectares forest area
>10 hectares kaingin plot
1.0 Very high
6-10 hectares
0.8 High
30
3-5 hectares
0.6 Moderate
1-2 hectares
0.4 Low
<1 hectare
0.2 Very Low
Exposure
Contiguous area occupied by grasslands in hectares
35
70
>50 hectares
1.0 Very high
31-50 ha
0.8 High

Table 5 Vulnerability indicators, scale classification and rating for wildfires in the forestry sector
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Presence of firebreaks and
firelines

Fire awareness and
consciousness campaign

Fire prevention, preparedness
and control programs

Extent of kaingin (cultivated)
areas adjacent to forest areas

Sub-indices and Indicators

30

Scale classification

11-30 ha
6-10 ha
<5 ha
>30% of forest area
21-30% of forest area
30
11-20% of forest area
6-10% of forest area
<5% of forest area
Adaptive Capacity
>70% of upland communities at high risk are
covered by the program
51-70%
40
31-50%
11-30%
<10% or no fire prevention, preparedness and
control programs
>70% of upland communities at high risk are
covered by the program
51-70%
40
31-50%
11-30%
<10% or no fire awareness and consciousness
campaign
Width of firebreaks (open space)
>30m
21-30m
10
11-20m
6-10m
<5m or no firebreaks

Weight (%)
Sub- indices
Indicators

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

0.2 Very high

0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

0.2 Very high

0.6 Moderate
0.4 Low
0.2 Very Low
1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Scale rating
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