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ANNEX 10: Guidelines for Barangay Land Management and Allocation Process
(BLMAP)

ANNEX 10: BARANGAY LAND MANAGEMENT AND ALLOCATION
PROCESS
-Guidelines describing the method tested in Negros Oriental
Why Barangay Land Management and Allocation Process?
•

•

The process to define barangay land management aims to develop
consensus on proposed land uses and management prescriptions that
will provide adequate livelihood to local communities, ensure
sustainable supply of water for agriculture and domestic use, reduce
disaster risks, conserve biodiversity and prevent further environmental
degradation.
As the smallest political unit, barangay local government units (LGUs)
play a crucial role in the enforcement and implementation of
Comprehensive Land Use Plan (CLUP) and other development plans
of the municipality or city.

Innovative Approaches
•
•

•

•

The barangay land management and allocation process can harmonize
the implementation of all the land use-related plans at the barangay
level.
The barangay land management and allocation process helps to
coordinate forestland management within the barangay boundaries,
whereas resource management plans of all tenure holders must be
consistent with the agreed proposed land use and its management
prescriptions.
The method can be used to formulate an Integrated Resource
Management Plan of Co-Management Agreement, and results of the
process provide a basis for implementation of the sub-agreement
ordinance.
The process strengthens collaboration and capacities of the barangay
council and the municipal or city ENRO and Planning and Development
Office in implementation and enforcement of LGU land use plans.

Applications as of now in Negros Oriental
•
•

Approach was tested in six barangays together with the five LGUs
implementing Forest Land Use Plan (FLUP) and with existing CoManagement Agreements from 2012 to 2013.
Barangays who participated to this pilot were Villasol in Bayawan City,
Buenavista in Santa Catalina, Tanglad and Lamogong in Manjuyod,
Danao in Bindoy and Aya in La Libertad.
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GUIDELINES FOR
Barangay Land Management and Allocation Process (BLMAP)
These guidelines are based on experiences gathered during the pilot
project conducted with five LGUs implementing the FLUP in the Province of
Negros Oriental. Approach was tested in 2012-2013 in six barangays covered
with existing Co-Management Agreements. Barangays who participated to
this pilot were Villasol in Bayawan City, Buenavista in Santa Catalina, Tanglad
and Lamogong in Manjuyod, Danao in Bindoy and Aya in La Libertad.
The process started in 2012 when GIZ partner LGUs had to formulate
or update their Co-Management Agreement integrated resource management
plans. After the start it was clear that to cover barangay as one whole
planning unit, plan formulated with the barangay officials should not cover
only the Co-Management Agreement area as envisioned in the beginning, but
all areas; including already tenured forestland as well as alienable and
disposable land. In this way the plans formulated could provide a
comprehensive basis for the barangay to support sustainable landuses and
direct development initiatives. The Barangay Land Management and
Allocation Process (BLMAP) thus becomes a part of barangay development
planning and is in line with the SIMPLE process supported by GIZ.
“The local government units shall, in conformity with existing law,
continue to prepare their respective Comprehensive Land Use Plans
(CLUP) enacted through zoning ordinances which shall be the primary
and dominant bases for the future use of the land resources” The Local
Government Code of 1991 or Republic Act 7160 Section 20 (c)
Presidential Executive Order 318 further mandates the preparation of
FLUP and their integration into the CLUP. While the CLUP is supposed to be
comprehensive, most approved LGU – CLUPs do not adequately integrate
the landuse plans of forestlands. The FLUP if properly integrated into the
CLUP can support development programs in downstream areas and promote
food and water security, reduce disaster risks and conserve biodiversity.
Based on the FLUP, municipal or city LGUs may enter into Co-Management
Agreements (CMA) with DENR for the management of parcels of forestlands.
An integrated resource management plan is formulated to guide the
management of CMA areas.
As the lowest political unit, barangay LGUs play a crucial role in the
enforcement and implementation of CLUP and other development plans of the
LGU. For this reason, CLUP should be translated or must emanate from the
barangays to ensure their implementability. The barangay land management
and allocation process can help to harmonize all these plans at the barangay
level.
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Scope and limitations
These guidelines were formulated for LGUs with existing FLUP. The
guidelines can be adopted for Co-Management Agreement area or tenured
areas as well as alienable and disposable land. While pilot areas did not
include Protected Areas, Certificate of Ancestral Domain Claim or Title the
facilitators in these areas should supplement the guidelines and consider
related policies when adopting the process.
Why to adopt Barangay Land Management and Allocation Process
(BLMAP)?
BLMAP guides implementation of Comprehensive Land Use Plan,
Forest Land Use Plan, Co-Management Agreement, Disaster Risk
Reduction Management Plan, and other relevant plans at the barangay
level
BLMAP empowers the barangay in defining, and monitoring
sustainable landuses within their territorial jurisdiction
BLMAP helps to coordinate investments at the barangay level
BLMAP provides clear basis for monitoring the landuse change
BLMAP rationalizes the landuses
BLMAP raises the awareness of barangay officials and residents in
ensuring environmental services;
and increases transparency in the allocation of investments.
What is a Barangay Land Management and Allocation Process (BLMAP)
The barangay land management process formulates strategies for the
comprehensive management of the barangay‟s land-based resources.
Covering both the alienable and disposable lands and the forestlands, the
BLMAP should be part of the barangay development plan (BDP). It can also
be considered as an implementation plan of the municipality‟s CLUP, FLUP
and Co-Management Agreement (CMA) integrated resource management
plan (IRMP) at the brangay level. The process helps to coordinate
management of forestland within the barangay boundaries, because resource
management plans of all tenure holders must be consistent with the agreed
proposed landuse and its management prescriptions.
Objective
Barangay land management and allocation process primarily aims to develop
consensus on proposed landuses which will provide adequate livelihood to
local communities, ensure sustainable supply of water for agriculture and
domestic use, reduce disaster risks, conserve biodiversity and prevent further
environmental degradation.
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The BLMAP Strategy
BLMAP is facilitated by the barangay planning team (BPT) with technical
guidance from the municipal technical working group (TWG) trained by the
DENR/ PFAT. The BPT members are selected by the barangay development
council (BDC) and may be augmented by representatives selected during the
barangay assembly. Figure 2 shows the steps of BLMAP. It is a participatory
process involving the Barangay Development Council, municipal LGU, DENR,
and those interested in investing in resource management. Its implementation
is lodged in the Barangay Council supported by the city/ municipal
environment and natural resources office (C/MENRO) under the oversight
guidance of the Municipal Development Council and FLUP Steering
Committee (SC) in the case of forestlands. The household data collected can
be used further in the issuance of Co-Management Agreement subagreements to verify actual forest occupants and their claims. A barangay
monitoring unit to be created will monitor changes in landuses and
management practices and report to the BDC and to the C/MENRO.
The roles of BLMAP partners are shown in Table 1.
BLMAP partner
Barangay Planning
Team (BPT)

Municipal Technical
Working Group
(TWG)

Municipal/City
Environment and
Natural Resources
Office (ENRO)

Municipal/City
Planning and
Development Office
and Coordinator
(MPDO/C)

Department of
Environment and
Natural Resources
(DENR)

Role/tasks in BLMAP
Barangay level working group selected by Barangay
Council in consultation with the BDC to facilitate
BLMAP.
BPT is capacitated and technical supported by TWG.
Working group created through an Executive Order to
coordinate and act as technical assistant to support
BPT in BLMAP.
Capacitated and technically supported by DENR and
PFAT.
ENRO is member of the TWG and takes the lead in
organizing and coordinating BLMAP together with the
MPDC/C.
Since ENRO is the main coordinating LGU office
managing FLUP implementation it will also be
coordinating with the Barangay Council on the
implementation of the agreed strategies and monitoring
the changes in landuse.
MPDC is a member of the TWG and usually takes a
lead organizing and coordinating BLMAP preparation
together with the ENRO.
Since MPDO/C is the main coordinating LGU office
managing CLUP implementation it will also be
coordinating with the Barangay Council on the
implementation of the agreed strategies and monitoring
the changes in landuse.
Provide technical assistance and train TWG on BLMAP
(as part of PFAT when available).
Coordinates together with the ENRO and MPDC/C on
advisory services and technical assistance during
implementation of agreed strategies.
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Serve as a co-chair of the FLUP Steering Committee.
Provincial
PFAT (composed both from DENR and Provincial LGU
Forestland
technical staff) trains TWG on BLMAP. During
Assistance Team
implementation of agreed strategies coordinates
(PFAT)
together with the ENRO and MPDC/C on technical
assistance that LGU may need to support barangay.
Barangay Council
Headed by the Barangay Captain will select the BPT in
consultation with the BDC.
Legitimizes proposed landuse and its management
prescriptions after endorsement of BDC, endorses it to
SB/SP for approval (barangay ordinance).
Coordinates and manages implementation of the
agreed strategies and monitor landuse change.
Barangay
Recommends to the Barangay Council in the selection
Development
of the BPT members. Makes recommendations during
Council (BDC)
analysis of findings and formulation of proposed
landuse and its management prescriptions. Endorses
proposed landuse and its management prescriptions to
Barangay Council after barangay consultation.
Sangguniang
Reviews and approves proposed barangay landuse
Bayan/Panlalawigan and its management prescriptions (barangay
ordinance) after endorsement from Barangay Council.
FLUP Steering
When BLMAP is used to formulate CMA Integrated
Committee (SC)
Resource Management Plan, FLUP Steering
Committee based on existing environmental policies
reviews and recommends for adoption of the proposed
landuse and its management prescriptions as well as
agreed strategies for the implementation before the
approval of SB/SP.
Table 1. Role and tasks of the partners in BLMAP and implementation
The BLMAP steps are shown in Figure 2.
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1
Orientation and
preparatory activities

1

Formation and
orientation of the
municipal Technical
Working Group

2

Training of the
Technical Working
Group

STEP

STEP

3

STEP

Orientation of
the Barangay
Development Council

4

Barangay
consultation

5

Organization of the
Barangay Planning
Team

6

Orientation of the
Barangay Planning
Team

STEP

STEP

STEP

Figure 2. The steps of the BLMAP
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2
Data gathering

1

STEP

Preparation of
thematic maps

2

Map validation

3

Community
profiling

STEP

STEP

Data analysis

1
2

STEP

STEP

3

STEP

Generating ideal land
uses
Assessing land use
compatibility
Generating proposed
land uses and
its management
prescriptions

4
Formulation and
adoption

1
2

Barangay
consultation

3
4

Drafting the
strategies

STEP

Partners’ forum

STEP

STEP

STEP

5
Pre-implementation

1
2

Institutional
strengthening

3

Information,
education,
communication

4

Finalizing joint
agreements

STEP

Monitoring system

STEP

Plan legitimization

STEP

STEP
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STEPS OF BARANGAY LAND MANAGEMENT AND
ALLOCATION PROCESS
The BLMAP is divided into five steps. The first important BLMAP step 1. is
orientation and preparatory activities. The municipal technical working group
(TWG) and a barangay planning team (BPT) are organized during this step.
The DENR and the Provincial FLUP Assistance Team (PFAT), trains the
TWG in BLMAP preparation process. The training focuses on the necessary
preparatory activities; data gathering and mapping especially of the current
landuses, and on methodologies of analyzing current situations based on the
data gathered. Since the preparation of the plan requires Geographic
Information System (GIS) skills, it is essential that some members of the TWG
have skills in GIS mapping which can be enhanced further before starting the
planning process.
The BLMAP step 2. on data gathering will immediately follow the step 1.
Given its importance in the BLMAP, the accuracy of data is a priority, but
available resources and local skills in mapping will also determine the process
of data gathering. The GPS is used in collecting and validating the information
in the field and TWG is using the GIS during the generation of spatial
information, preparation of maps and analysis of the spatial relationships. The
data gathering includes collection of socio-economic and biophysical
information from the entire barangay with emphasis on forest cover, current
landuses, location of individual households, hazard areas, water sources, and
water production areas. The other data is obtained from secondary sources
such as existing FLUP thematic maps, municipal assessors tax map and
latest barangay statistical information. The information generated creates
basis to determine the current situation of the water sources, forest and
landuses of the barangay.
The data gathered is the analyzed in the BLMAP step 3. First at the
municipal level workshop the TWG, under guidance of the PFAT/DENR,
overviews set of national and local policies and based on these defines
criteria for the “ideal landuses”. The TWG creates ideal landuse map and
initial management prescriptions as basis for the BPT so that they are able to
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compare the current situation to the ideal landuse and identify critical areas
where landuse and management practices do not follow the existing policies.
After this the analysis moves from the municipal level to the barangay level
where BPT, now technically supported by TWG, introduces the maps and
data gathered to the BDC and local officials. Being familiar with the situation
in the barangay, the BPT can potentially identify the claimants and
stakeholders who are likely to be affected by the recommendations and
provide more appropriate measures to ensure community acceptance of the
recommended proposed landuses. By overlaying the ideal landuse map with
the current landuse map the BPT facilitates discussion to identify critical areas
and interventions necessary to support the gradual change towards more
sustainable landuse and management practices. The result of the BLMAP
step 3. is “proposed landuse map” and management prescriptions guiding the
development interventions and allowable landuses in the barangay.
The BLMAP step 4. deals with the drafting of the strategies for
implementation and the process of having proposed landuse and
management prescriptions legitimized by the Band endorsed to the SB/SP for
approval.
Before legitimization the BDC will organize barangay consultations on
proposed landuse and its management prescriptions. Also to solicit support
for implementation of agreed landuse changes municipal ENRO with TWG will
facilitate “partners‟ forum” to present the proposed landuse and its
management prescriptions to potential partners and investors such as
national government agencies, private sector stakeholders or development
agencies. Furthermore the strategies to monitor and evaluate changes in
landuse are agreed in this step.
The final BLMAP step 5. is preparatory for implementation and concentrates
on strengthening of the barangay to implement the agreed strategies to
support landuse change in coordination with the municipal ENRO and
MPDC/C. Since the Barangay Council is going to monitor changes in landuse
and management practices they will be guided by the TWG in setting up a
monitoring system. The Barangay Council will also receive support in
conducting effective Information Education and Communication (IEC) to
inform and engage all barangay residents stakeholders in implementation of
the proposed landuse.
Ensuring that effective onsite management is in place in the forestland areas
to realized proposed landuse and its management prescriptions has a specific
focus in this final step. The implementation of proposed landuse in forestland
is based on existing or agreed management allocation defined in the FLUP.
To facilitate processing of sub-agreement applications in Co-Management
Agreement area Barangay Council can involve in mapping of claims in
coordination with ENRO supported by the household survey information
collected during BLMAP. Likewise in already tenured areas support is given to
tenure holders to adopt proposed landuse and its management prescriptions
in their existing RMPs.
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GUIDE FOR FORMULATING BLMAP STEP BY STEP:
STEP1.

ORIENTATION AND PREPARATORY ACTIVITIES

Objective
The preparatory activities are undertaken to ensure that municipal TWG and
the barangay planning team are ready to start the plan formulation process.
Outputs

The major outputs at this stage are the following:
1.
2.
3.

Municipal TWG and BPT created
Plan of action that includes the logistics and budgetary
requirements developed and corresponding funds allocated
MTWG and BPT members oriented and trained on BLMAP
formulation

Process

1.

Formation and Orientation of the Municipal TWG – A Municipal TWG is
created through a Municipal Executive Order, to assist the barangay in
the BLMAP. Composition of the TWG is multi sectoral, with members
coming from the DENR-CENRO, National Commission on Indigenous
Peoples (NCIP), Non Government Organizations (NGOs), Municipal
Agriculture Office (MAO), Municipal Assessors Office,
Municipal
Planning and Development Office (MPDO), Municipal Environment and
Natural Resources Office (MENRO), Municipal Engineering Office, and
other relevant offices in the municipality. The TWG will be divided into
two teams: mapping team and profiling team.

2.

Training of the TWG - Once organized, the PFAT/ DENR orients the
TWG on the ecological concepts/ principles, the importance of BLMAP,
its relationship with the comprehensive landuse plan, the barangay
development plan (BDP), FLUP and the co-management agreement
including the BLMAP. The relationships of various ecosystems from
ridge to reef and existing national policies governing landuses are
explained as basis in developing sustainable landuses. The TWG will
be briefed on their tasks and will prepare an action plan that includes
budgetary requirements for the allocation of the budget.

3.

Orientation of the Barangay Development Council (BDC) – The TWG
orients the BDC on the importance of formulating the BLMAP, why we
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need the BLMAP, the process involved in its preparation and its
relation to the BDP, CLUP, FLUP, the co-management agreement and
in ensuring environmental protection and conservation. At the end of
the orientation, the BDC schedules a barangay consultation where the
barangay residents and other stakeholders are informed of the BLMAP.
4.

Barangay Consultation – During the barangay consultation the TWG
explains the importance of preparing the BLMAP in terms of securing
the livelihood sources of barangay residents, ensuring adequate water
supply, improving disaster risk management and conserving
biodiversity and the associated environmental services.
The
formulation process is also explained and during the consultation,
barangay residents may propose some members of the barangay to
join the barangay planning team to represent all sitios. Figure 3 may be
used by the TWG to demonstrate the importance of the barangay
landuse implementation plan.

Figure 3. Sample tarpaulin demonstrating the importance of BLMAP
5.

Organization of the BPT – As the planning unit of the barangay, the
BDC, headed by the Barangay Captain, organizes the BPT. The BPT
members must be physically fit and willing to do field assessments and
surveys.
The BPT may include BDC members, barangay tanods,
barangay health workers, sitio representatives and representatives
from other sectors, such as the irrigators association, and kalahi
members.

6.

Orientation and training of the BPT – Once the BPT is organized, they
are trained by the TWG on the process of BLMAP and its importance to
the barangay. During the training, the BPT organizes itself into smaller
teams to conduct the household survey (the profiling team), and take
8
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GPS reading of individual household locations and key features of the
barangays such as springs, location of water infrastructures and other
unique features (mapping team). The BPT will likewise prepare an
action plan indicating the planned activities for BLMAP, schedules,
logistics required and the estimated cost for plan preparation. The BPT
shall be trained on various aspects of the data gathering but the TWG
shall take the lead in the actual mapping and validation of thematic
maps and the socio-economic profiling, with the BPT providing field
assistance.

STEP 2: DATA GATHERING
Objective
To collect and generate spatial information and socio-economic and
biophysical condition of the barangay.

Outputs
Updated Maps
1.

Current vegetative cover and landuse map (initially obtained
from DENR and validated through field reconnaisance using
GPS or community mapping)

2.

Habitats„ map of endangered species including key biodiversity
areas

3.

Hazard map (i.e. flood prone areas, landslide prone areas,
erosion susceptibility map, mass movements, faults, etc)

4.

Location map of individual Households

5.

Claims or tax map from the Assessor‟s Office

6.

Point water sources (springs, spring boxes, wells) and location
of water Infrastructures (dams, reservoirs, small water
impounding structures, etc.) with delineated micro catchments

7.

Unique natural features (caves, waterfalls, hot spring)

8.

Drainage map (river, creek, stream, etc.)

9.

Road map

10.

Other thematic maps (contour map, administrative boundary
map, slope map, elevation map, land classification map, tenure
map) from FLUP and CLUP

Socio-Economic, and Institutional Information
1.

Individual household survey mainly on land ownership and
landuses
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2.

Other background information such as socio-economic data
from Barangay Health Workers, Municipal Planning and
Development Office, Municipal Agriculture Office, Municipal
DSWD and other relevant offices

3.

List of stakeholders and institutions/ organizations working in the
barangay

Process
1.

Preparation of thematic maps - Using existing maps from the DENR,
PLGU/ MLGU, and other sources, the mapping team of the TWG
initially prepares the thematic maps (as listed above) using Geographic
Information System (GIS). Special consideration will be on current s
within the barangay particularly on water sources for irrigation and
domestic use, and specific crops in areas under agriculture. Actual
hazard areas are also essential in providing more information for
analysis in step 3.

2.

Map validation - The mapping team together with the BPT conduct field
validation to update the thematic maps especially the current landuses.
GPS equipment will be very valuable in the field validation as this
generate geo referenced information which could be easily integrated
into the GIS thematic maps previously prepared. In the course of field
validation, the mapping team can already take GPS readings of
existing claims traversed by the team.

3.

Community profiling - The TWG profiling team together with the BPT
counterpart team conduct household survey using the questionnaire in
Annex 1. GPS readings of household locations are also taken during
the survey. Part of the task of the profiling team will be to identify
during the household survey the stakeholders and institutions operating
in the barangay.
ANNEX 1. Sample household survey questionnaire for BLMAP

Logistics - Hand held radios will be important at this stage and during the
map validation to facilitate communication between the field teams and the
municipal command center. Other field supplies and accessories such as
medicines, first aid kits, raincoats, and rain gears will be necessary as well
especially during the rainy season

STEP 3: LANDUSE ANALYSIS
Objective
To generate initial proposed landuses and management prescriptions for the
barangay based on analysis of current landuses and ideal landuses.
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Output
1.
2.

Ideal landuse map and management prescriptions based on existing
policies
Proposed landuse map and its management prescriptions

Process
1.

Generating the ideallanduses - Existing national and local polices
regulating landuses are reviewed by the TWG and the PFAT/DENR
(Annex 2 provides a summary of relevant national policies related to
landuses in forestlands). Based on these policies, the TWG
summarizes the criteria for the ideal landuse categories (Annex 3
provides a sample summary of the criteria for ideal landuses).
Thematic maps depicting these criteria are overlaid with the municipal
map and the corresponding areas satisfying the criteria are delineated
to derive the ideal landuse map (a sample ideal landuse map is shown
in figure 4). Management prescriptions and controls are developed
also for each of the ideal landuses based on existing policies and
potential ecological impacts (Annex 4).

Figure 4. Sample Ideal landuse map
2.

Assessing landuse compatibility - Compatibility of the current landuses
is assessed by overlaying the current landuse map with the ideal
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landuse map and evaluating whether management activities in the
current landuses support or are consistent with the management
prescriptions in the ideal landuse map. The BPT technically supported
by TWG presents the maps and management prescriptions of ideal
landuses to BDC and Barangay Council. The areas requiring changes
from the current landuses and those needing adjustments in the
management prescriptions are highlighted and each of these discussed
separately. The community profile is used to further asses the
implications of the proposed changes to forestland occupants and
stakeholders. The BPT together with the barangay officials identify
possible stakeholders or claimants who may be affected by the
changes and assess whether the recommended landuses or
management prescriptions would be acceptable.

Figure 5. Sample map overlay with Ideal landuse & Existing landuse
maps
3.

Generating the proposed landuses and management prescriptions Based on the landuse assessment, the BDC and Barangay Council
agrees on the proposed landuses and management prescriptions or
controls. The proposed landuses may involve maintaining the current
land use, a change in the existing landuse or mere modification
involving adjustments in management prescriptions (see Annex 5).
The TWG will now help to produce the proposed landuse map and final
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management prescriptions guiding the development interventions and
allowable landuses in the barangay

Figure 6. Sample Proposed landuse map

STEP 4: FORMULATION AND ADOPTION
Objective

The main objective of this step is to finalize the BLMAP and have proposed
landuse and its management prescriptions with supporting strategies for their
implementation legitimized and adopted by the Barangay Council.

Outputs

The outputs include:
1.

2.
3.

A write up of the results of BLMAP with agreed proposed landuse map
and its management prescriptions as well as implementation strategies
on institutional arrangements, financing and monitoring and evaluation;
Preliminary joint agreements with investors;
A barangay ordinance legitimizing and adopting the proposed landuse
and its management prescriptions as well as support strategies
13
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4.

SB/SP ordinance adopting the barangay ordinance.

The Process
1.

Barangay consultation - Once the BDC and the BPT have agreed on
the proposed landuse and management prescriptions, the BDC
organizes a barangay consultation where the planning team presents
the proposed landuses and its management prescriptions to the
barangay residents and other stakeholders for further enhancement
and to ensure community acceptance. This activity gives stakeholders
the opportunity to express their opinions on the recommended
landuses while at the same time providing additional inputs to the
planning team in developing acceptable landuses and management
prescriptions. Strategies to improve implementation and enforcement
of the agreed landuses are also explored during the assembly. The
BDC summarizes the agreed landuses and management prescriptions
and proposed strategies at the end of the barangay consultation.

2.

P a rtne rs‟ forum – Possible investment areas based on the
agreed landuses and management prescriptions are presented to
potential partners in an investment forum. Potential partners such as
the DENR, NIA, DA, Municipal/ Provincial LGUs and private investors
are invited to this forum, organized by the TWG, for them to see which
areas they can support/ invest in. The partners‟ forum is organized to
consolidate commitment to financially and
technically support
realization of the development potentials identified in the barangay.
Formulation of joint agreements with these investors becomes one of
the first activities in the implementation of proposed landuse and
municipal or city ENRO is going to facilitate and to oversee the
process as part of the FLUP implementation.

3.

Drafting the strategies – The commitments generated during the
partners‟ forum provide some details on possible collaborative
mechanisms among stakeholders. These are included in drafting of the
institutional arrangements for implementation of the proposed landuses.
The financial commitments of the partners are included in the
preparation of the financial strategy. To consolidate the implementation
strategies the strategic planning workshop is organized by the TWG in
the barangay and participated by the BPT. The medium term targets
for the period of current or next Barangay Development Plan are
formulated during this stage. To be able to follow up the agreed targets
and enhance the implementation through periodic evaluation the
strategies for regular monitoring are also drafted in this workshop.

4.

Plan legitimization – The agreed proposed landuse map and its
management prescriptions together with the institutional arrangements
and financial strategies drafted in the strategic planning workshop are
then submitted to the BDC for further deliberation, review and
enhancement. Once the BDC agree on the strategies these are
14
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endorsed to the Barangay Council for approval.
The approval is
manifested in a resolution or ordinance adopting the proposed landuse
and its management prescriptions and support strategies form part of
the barangay development plan. The resolution/ ordinance is then
endorsed to the Steering Committee for review and endorsement to the
SB/SP for approval.

STEP 5. PRE PLAN IMPLEMENTATION
Objective

The primary objective is to ensure that the necessary requisites for effective
implementation or proposed landuse and its management prescriptions are in
place. The municipal ENRO, MPDC/C and TWG will in this final step
strengthen barangay to assume its role in overseeing implementation of
support strategies, which eventually becomes integral part of the barangay
development planning process.
Depending on available resources, the Council can visit some LGUs already
implementing their FLUPs and Co-Management Agreements to gain first hand
insights into good governance practices of successful LGUs.
Outputs

1.
2.

3.
4.

Joint agreements finalized and signed with investors
Barangay based system for effective Information, Education and
Communication (IEC)/ Advocacy to engage all stakeholders
strengthened
System for regular monitoring and periodical evaluation in place and
strengthened
Tenure holders supported to adopt proposed landuse and
management prescriptions

Process
1.

Joint Agreements finalized with investors –to follow up negotiations
with potential partners to detail the assistance following the decisions
of the partners‟ forum.
This should result to the signing of joint
agreements specifying the kind of assistance or investment these
partners are willing to provide to implement projects and finance
landuse change. A sample agreement is shown in Annex 6.

2.

Strengthening of IEC system to promote acceptance and support
among stakeholders and ensure transparency in implementation –
organizing the dissemination of the BLMAP results. The ENRO and
MPDC/C will help Barangay Council on display the approved proposed

15

ANNEX of MOREFOREST
landuse maps and corresponding management prescriptions and the
TWG will support them in preparation of brochures/ flyers about the
process and results of BLMAP for public distribution. Supported by
TWG Barangay Council will conduct orientation briefings about the
BLMAP to various stakeholders.
3.

Developing a monitoring and evaluation system – A monitoring and
evaluation system is strengthened to track progress and impacts of
landuse change. The roles and responsibilities and frequency of data
gathering and reporting system are defined together with the ENRO
and MPDC/C. These will be based on strategies agreed during BLMAP
and integrated in municipal wide monitoring of CLUP and FLUP results.
To realize the regular monitoring in practice the people involved in
monitoring and evaluation will be capacitated and/or monitoring system
institutionalized through creation of local policies or guidelines for
monitoring and periodic evaluation.

4.

Supporting tenure allocation and resource management planning - In
the forestland areas without clear tenure arrangement the Barangay
Council will link together with the municipal ENRO and DENR to first
support the process in securing the tenure based on proposed
allocation of the FLUP, while in the areas with existing tenure or
allocation the Barangay Council works with the tenure holder to
implement the agreed strategies. Under areas with existing CoManagement Agreements the preparation of the sub-agreements
based on municipal ordinance can be implemented as one of the first
activities in realizing the implementation. These agreements require the
preparation of individual farm plans conforming the proposed landuse
and its management prescriptions.
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Annexes
ANNEX 1. SAMPLE HOUSEHOLD SURVEY QUESTIONNAIRE
Q No:

Barangay:

Sitio:

GPS Coordinate of the house:

1. Name of Respondent:

2. Name of hh head:
(if not respondent)

3. No of hh members:

4. Years living in this location:

5. Came to this location from:
1
marriage

6. Reason (choose one)

2
bought
area

3
other

(If other specify):

7. Description of the house (choose one):
1
native

2
native and
wood

3
native and
concrete

4
wooden

5
wooden with
concrete

6
concrete

7
other

if other specify

8. Main fuel used for cooking (choose one):
1
firewood

2
charcoal

3
gas

4
other

(If other specify):

9. Number of livestock:
Horse:

Other (specify)

Carabao:

Cattle:

Goat:

Pig:

Poultry:

10. Skill beside farming:
11. Sources of income beside farming:
Choose (circle) only ONE if several parcels add additional questionnaires to cover other claims/title
FORESTLAND

IPR

1
OTHER

CSC

2

CBCR

ALIANABLE AND DISPOSABLE

Claim with
Tax Dec

Claim no
Tax Dec

Tenant

4

5

6

3

If other describe

Title

Title on
family/

CLOA

Tax
Dec

9

10

other
7

8

Name of the claimant:

No., PIN, Lot NO::

Address of the
claimant:

Total area under title/claim:

11
NO, PIN, other verification no:
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Total area under tenure/claimed:

Total area tilled:

If title on family or other
name of the title owner:

Boundaries/Neighbors (description)
13. Estimated area of following crops (in hectares)
Sugar

Corn

Rice

Rootcrops

Coconut

Fruit Trees

Other Crops
(planted)

Total Area under cultivation
(add from above,

14. Estimated area of forest:
Planted
Natural

If other, which other
crops:

Total Area utilized
(include plant forest):

circle together and count as one if
overlaps such as corn under coconut):

Hazard areas within the claim/other notes:

Date:

Interviewed by:

Signature:

18

ANNEX of MOREFOREST
ANNEX 2. NATIONAL POLICIES DEFINING CLASSIFICATION AND
LANDUSES OF PUBLIC LANS
Existing Policies Relevant Provisions
Philippine
Constitution
(1987)

Article XII, Section 3. Lands of the public domain are classified into agricultural, forest or
timber, mineral lands and national parks. Agricultural lands of the public domain may be
further classified by law according to the uses to which they may be devoted. Alienable lands
of the public domain shall be limited to agricultural lands.

DAO 2008-26
(2008)

Section 10.3. Each protected area shall be divided into two management zones: strict
protection zone and multiple use zone consistent with its designated category.
Section 10.3.1. Strict Protection Zone (SPZ) shall comprise natural 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, even if these areas are still in
various stages of regeneration.
Section 10.3.2. Multiple Use Zone (MUZ) shall comprise areas where the following may be
allowed consistent with the protected area management plan: settlement, traditional and/or
sustainable land-use, including agriculture, agro-forestry, and other income generating or
livelihood activities. It shall also include, among others, areas of high recreational, tourism,
educational or environmental awareness values and areas consisting of existing installations
of national significance/interest such as development of renewable energy sources,
telecommunication facilities and electric power lines.

E. O. 318 (June Section 2.1.1 State forestlands shall be identified, classified and delineated/ demarcated on
the ground and shall constitute the permanent forest estate, unless otherwise stipulated by
2004)
Congress. The same shall be categorized and managed either as primarily for production or as
primarily for protection purposes
DAO 15 series Sec. 3 Definition of Terms. For purposes of this Order, the following terms shall be understood
1995 (May
or interpreted as defined hereunder: Q. Protected Areas- refers to identified portions of land
and water set aside by reason of their unique physical and biological significance, managed to
1995)
enhance biological diversity and protected against human exploitation; R. Protection Forestforestlands outside NIPAS obtained essentially for their beneficial influence on soil and water
in particular and the environment in general. These are areas above 50% in slope and more
than 1,000 meters specified width bordering rivers, streams, shoreline and reservoir, and
steep, rocky areas and other naturally unproductive lands; S. Production Forest - forestlands
tended primarily for the production of timber. These areas below 50% slope and less than
1,000 meters in elevation. This includes natural and
man-made forests.
Sec. 4 Sub - Classification Categories. The land uses for which subclassification shall be carried
out within the inalienable lands of the public domain classified as forestlands, mineral lands
and national park under Article XII, Section 3 of the new Constitution of the Philippines and as
defined by the New Constitution PD 704, PD 705, LOI 1262 and other applicable laws are:
FORESTLANDS: a. Agricultural b. Industrial or Commercial c. Residential d. Resettlement e.
Ancestral lands f. Grazing g. Protection h. Production i. Agro-forest j. Fishfarms/Fishponds

19

ANNEX of MOREFOREST
RA 8435. AFMA SEC. 12. Protection of Watershed Areas. - All watersheds that are sources of water for
(1997)
existing and potential irrigable areas and recharge areas of major aquifers identified by the
Department of Agriculture and the Department of Environment and Natural resources shall
be preserved as such at all times.
DAO 92-30
( 1992)

Section 2.3 Communal Forest- Refers to a tract of forest land set aside by the Secretary of the
DENR for the use of the residents of a municipality from which said residents may cut, collect
and remove forest products for their personal use in accordance with existing laws and
regulations.

PD 1067 (Dec. Act. 51. The banks or rivers and streams and the shores of the seas and lakes throughout
their entire length and within a zone of three (3) meters in urban areas, twenty (20) meters in
1976)
agricultural areas and forty (40) meters in forest areas, along their margins, are subject to the
easement of public use in the interest of recreation, navigation, flotage, fishing and salvage.
No person shall be allowed to stay in this zone longer than what is necessary for recreation,
navigation, flotage, fishing or salvage or to build structures of any kind.

E.O. 23 (Feb.
2011)

Section 2. Moratorium on the cutting and harvesting of timber in the natural forests. A
moratorium on the cutting and harvesting of timber in natural and residual forests of the
entire country is hereby declared unless lifted after the affectivity of this Executive Order

ANNEX 3. SAMPLE CRITERIA FOR IDEAL LANDUSE CATEGORIES
Criteria for Protection and Production areas in forestland
A. Protection (three different “reasons” for protection, in FLUP all of these can be
grouped under same “protection forest” category)
1. Biodiversity and
2. Hazard areas (HAZARD)
3. Water sources & Water
environmental protection
production area (WPA)
(BE)
− -springs/spring boxes
− over 50% slopes
− all natural forest
etc. decide buffer around
− 1000masl
− river easements (40 m
usually 50m
forestland)
− rocky and other naturally
− Water Production Areas
unproductive areas
− actual hazard areas
(delineated upstream
(can not be used for
(landslide, crack,
from existing or planned
agriculture)
fault....), if point decide
water infrastructure
buffer around at least
− waterfalls and other
irrigation dam etc.).
50m but depending on
unique natural features,
Separate map can be
the kind of hazard
decide buffer usually
prepared.
50m
B. Production areas
all other, in the RMP usually more detailed
Production forest
Agroforestry
− 30-50% slope
− 18-30% slope
Built up
− below 8% slope existing areas

Agriculture
− 0-18% slope

Criteria of “Conservation” areas in A&D
A. Conservation (three different “reasons” for conservation, in FLUP/CLUP all of these
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under same “conservation” category
1. Biodiversity and
2. Hazard areas (HAZARD)
environmental protection
(BE)
− all natural forest
− over 50% slopes
− 1000masl
− river easements (20 m
A&D)
− waterfalls and other
unique natural features,
− actual hazard areas
decide buffer usually
(landslide, crack,
50m
fault....), if point decide
buffer around at least
50m but depending on
the kind of hazard
B. Production areas
all other
Perennial
− 18-50% slope

Agriculture
− 0-18% slope

3. Water sources & Water
production area (WPA)
−

−

-springs/spring boxes
etc. decide buffer around
usually 50m
Water Production Areas
(delineated upstream
from existing or planned
water infrastructure
irrigation dam etc.).
Separate map can be
prepared.

Built up
− below 8% slope existing
areas

ANNEX 4. SAMPLE MANAGEMENT PRESCRIPTIONS AND CONTROLS
IN IDEAL LANDUSES.
Protected Areas
Strict
Prot'n

No human
activity
allowed,
except
scientific
study &
religious
ceremonies

Multiple
Use

No tillage;
only
indigenous
species are
allowed; no
cutting of
natural
forests

Forestlands
Protection Forest
Water Prodn

Hazard
Areas

No tillage;
encourage
plating of fruit
trees; no road
construction,
no cutting of
natural
forests, ANR

Only existing Soil & water
settlements conservation
and planting
allowed
of hedgerows
in existing
cultivations;
No
Sustainable
expansion of harvesting of
cultivations non timber
forest
products

Production Forest
Agro
forestry

Agriculture

Built up &
other uses

No tillage; No tillage;
Planting of
no road
encourage
fast growing
construct'n, plating of fruit species
no cutting of trees; no road
natural
construction,
forests
no cutting of
natural
forests, ANR

Annual
cropping
allowed
with
perennial
crops

No mono
cropping;

Only
existing
settlement
permitted;
no houses
in hazard
areas;

Encourage
indigenous
species for
planting; No
building of
new houses

Existing
agricultural
cultivations
will
interplant
timber trees

Integrate
soil and
water
conservation

Graded roads Roads and
trails
and trails
allowed
may be
allowed

Sustainable
harvesting of
non timber
forest
products

No
Minimum
expansion of tillage only
existing
agricultural
cultivation

If possible,
relocate
settlement,
if not, no
new houses

Biodiversity & Timber
Envt'l Prot.
Production

Encourage
mixed
cropping,
crop rotation
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Protected Areas
Strict
Prot'n

Multiple
Use

Forestlands
Protection Forest
Water Prodn

Hazard
Areas

Production Forest

Biodiversity & Timber
Envt'l Prot.
Production

No new
houses;
proper waste
disposal in
existing
settlements

Agro
forestry

Agriculture

Built up &
other uses

Graded roads Graded
roads and
and trails
trails may
may be
be allowed
allowed

Slope
stabilization
measures
allowed

ANNEX 5. SAMPLE LAND USE COMPATIBILITY MATRIX
Ideal Land Use

Current Land Area
Use
(ha)

Compatible (C)/
Incompatible (IC)

Management Prescriptions

Natural
forest

25

C

Maintain NF Protect existing NF

Grassland

2

IC

Reforestation

Biodiversity &
Envt'l Prot.

Water
production

Initial
Proposed
Land Use

Protect from fire, planting of
indigenous tree species;

Corn

10

IC

interplant fruit/forest trees; Shift to
fruit orchard in 5 years with
Agroforestry
indigenous trees planted along
boundaries of claims

Tree
plantation

15

C

Maintain
Plantation

No clear cutting. Harvesting by
blocks or alternate strips

Coconut
plantation

20

Less C

Maintain

Interplant coffee, rambutan, cacao
and other fruit trees.

Brushlands

5

Less C

ANR

Enrichment planting of indigenous
tree species

Cassava
plantation

7

IC

Agroforestry

Interplant fruit/forest trees; Shift to
fruit orchard in 5 years

Timber / forest
production
Agroforestry
Agriculture
Built up

22

ANNEX of MOREFOREST
Other uses

ANNEX 6. SAMPLE JOINT AGREEMENT
MEMORANDUM OF AGREEMENT
KNOW ALL MEN BY THESE PRESENTS:
This agreement made and entered into this

day of

Wao, Lanao del Sur, ARMM, Philippines by and among:

2009 at

The Wao Steering Committee, the governing body for the co-management area of Wao,
Lanao del Sur, established by virtue of a memorandum of agreement dated April 11,
2006, between the Department of Environment and Natural Resources in Autonomous
Region in Muslim (DENR-ARMM), and the municipal LGU of Wao, with office address at
, duly represented by the Municipal Mayor, HON. ELVINO B. BALICAO, JR.,
hereinafter referred to as the “ SC ”

The Wao Water District (WWD), with office address at
_, Wao, Lanao del Sur
represented by its General Manager, ______________, hereinafter referred to as the “WWD”
and-

The Municipality of Wao, Lanao del Sur, a local government unit established and existing under the
laws of the Republic of the Philippines, with office address at the Municipal Hall, Wao, Lanao del Sur,
duly represented herein by the Municipal Mayor, HON. ELVINO B. BALICAO, JR., hereinafter
referred to as LGU-WAO;
WITNESSETH THAT;
WHEREAS, under the national and regional Local Government Code (R.A. No. 7160 and MMAA No.
25), local government units (LGUs) are mandated to share responsibility with the national and regional
government for protecting and managing natural resources within their territorial jurisdictions;

WHEREAS, through The Regional Sustainable Forest Management Act (Muslim Mindanao
Autonomy Act No. 161 promulgated in 2004) the ARMM Regional Government has set as policy the
protection and conservation of watersheds, forests and forest resources within ARMM, consistent with the
principles of Shari’ah and Adat laws, multisectoral participation, community-based approach, multiple use
and sustainable management, consistent with the Constitution and the Organic Act of the ARMM (R.A. No.
9054);

WHEREAS, consistent with R.A. 7160 and MMA Act 25, and Joint DENR-DILG Memorandum
Circular No. 2003-01, the Department of Environment and Natural Resources (DENR) devolved the
management of forests and forest lands in Barangays Banga, Pilintangan and Park Area consisting of 2,04 3
hectares to the municipal LGU of Wao through a Memorandum of Agreement dated April 11, 2006;
WHEREAS, under the said co-management agreement, the Steering Committee shall be the
governing body which is empowered to enter into IPR agreements with actual claimants to ensure
sustainable management and development of the co-management area;

WHEREAS, the Co-Management Area is the main source of domestic, agricultural, and industrial
water supply of Wao, Lanao del Sur;

WHEREAS, the Wao Water District, as operator of the water supply system, is committed to
provide sustained, adequate, acceptable quality and affordable supply of potable water to its
concessionaires;

WHEREAS, sustained operations of the water supply systems depends on the adequate protection
and management of the community watershed, with participation of the Local Government Unit, other
private sector as well as the legitimate claimants and/or Individual Property Rights (IPR) holder in the area;
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WHEREAS, the municipality of Wao in Lanao del Sur have the responsibility to ensure that the
supply of water for domestic, agricultural, industrial and other uses are sustained in the municipality and
that environmental laws and regulations are carried out by virtue of both R.A. 7160 and MMAA 25, R.A.
9054, and MMAA 161;

WHEREAS, the SC, WWD, and the LGU-WAO have agreed to work together for the protection,
management and development of the co-managed area which serve as the community watershed in
collaboration with IPR holders and/or legitimate occupants;
7.

1.

NOW THEREFORE, for and in consideration of the foregoing premises and by way of formalizing
and confirming their commitments, the Parties hereby agreed as follows:

PRIMARY GOAL
The Parties agree that this Memorandum of Agreement shall have as its primary goal the improved
protection, management and development of the Wao Co-management area to ensure sustainable supply of
water and other environmental services to the LGU constituents, following transparent, accountable and
participatory decision-making processes.
2.

1.

1.

OBLIGATIONS OF THE PARTIES
General Responsibilities and Obligations
The Parties agree to jointly undertake the following activities:

Facilitate the preparation of annual rehabilitation and protection plan for the co-managed
area of Wao which serve as community watershed of the municipality;
8. Collaborate in the protection, management and development of the Co-managed area particularly
in terms of (1) spring and reservoir protection and maintenance, (2) stabilization of stream
banks, (3) maintaining adequate forest vegetation (4) development of individually occupied
farm lots, (5) enhancing livelihood of watershed settlers, (6) development and protection of
residual forests, (7) reforestation and rehabilitation of open or grassland areas, and (8)
developing and improving infrastructures within the watershed;
9. Collaborate in exploring and establishing sustainable financing mechanisms for the protection,
management and development activities within the co-managed area. This may include
market-based or similar mechanisms, and allowing opportunities for other government
agencies, academic institutions, private and business sector, civil society organizations, or
non-government organizations and associations to actively participate in the management
and rehabilitation of specific areas within the watershed; and
10. Collaborate and combine their human, technical, material and financial resources to implement
this Memorandum of Agreement as well as the plans and programs adopted by the
appropriate agency/ies.
1. Obligations of LGU WAO
11.
Create a Special Account where donations, contributions, and other fees collected from the
use of resources coming from the co-managed area may be deposited to be used exclusively
for watershed protection, conservation and rehabilitation;
12.
Set aside a percentage of the income derived from entrance fees in its ecotourism operations
within the co-managed area, and deposit said amount to the Special Account
13.
Through its Municipal Environment and Natural Resources Office (MENRO) and in
consultations with stakeholders, take the lead in preparing and implementing annual
watershed protection and rehabilitation plan;
14.
Take the lead in consulting with IPR holders in crafting conservation agreements;
15.
Lead in coordinating with DENR-ARMM in the process of reviewing, endorsing, approving and
issuance of locational clearance for ECC of establishments and industries that use water or tap
underground water reserves and monitor compliance for projects and activities within the comanaged area;
16.
In coordination with the WWD, and other stakeholders, lead the IEC and social marketing
campaigns among its barangays that are directly affected by the watershed and use of its
water;
17.
Lead and collaborate with the DENR-ARMM in monitoring the entry and exit of residents
within the co-managed area;
18.
Lead forest protection and enforcement of laws in the co-managed area;
19.
Through the MENRO, submit quarterly reports to the Steering Committee.
Obligations of the SC
20.
Review and approve the annual watershed rehabilitation/ conservation and protection plan
prepared by the MENRO;
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21.

Recognize individual property rights within the co-management area consistent with the
forest land use plan (FLUP) and the approved resource management plan
22.
Upon recommendation by the MENRO, review and sign conservation agreements and farm
plans with IPR holders;
23.
Conduct quarterly meetings to generate updates in the implementation of the resource
management plan including the annual watershed rehabilitation and protection plan; and
24.
Organize annual monitoring and evaluation by a third party monitoring team to keep track of
progress in the implementation of the resource management plan and the annual watershed
rehabilitation and protection plan.
1. Obligations of Wao Water District (WWD)
1. Contribute at least Php 75,000.00 annually to a Special Account to be created by LGU-WAO for
the primary purpose of ensuring the protection, conservation and rehabilitation of the comanaged area of Wao which serves as the community watershed of the municipality;
2.
2.
3.
4.
6.
7.
III.

In collaboration with the SC and LGU-WAO, explore other modes of co-financing and
mechanisms for payment of ecosystem services to support management and rehabilitation of
the co-managed area;

Make projections of water demand, determine status of water supply and consumption in its
service area, and provide reports to the SC for its use in developing annual plans;
Lead in conducting water quality studies of the watershed;

Participate in the conduct of specific studies on payment for ecosystem services (PES) as basis
for determining appropriate fees for watershed protection and rehabilitation;
Designate key personnel as members of the Steering Committee;

Participate in the conduct of IEC and social marketing campaigns for the protection,
management and development of the co-managed area.

OTHER COVENANTS

LGU-WAO hereby warrants that the Sangguniang Bayan of Wao, by resolution No. , dated
,
have authorize the Municipal Mayor and the WWD Board of Directors by resolution No.
dated
,
have authorized its General Manager to sign this Agreement and to perform such acts as may be necessary
to put this Agreement into full effect. Copies of the said SB and BOD resolutions are hereto attached as
annexes and shall be made an integral part hereof.
IV.

TERMINATION

This Agreement may be terminated after due notice to the other Parties, based on the nonperformance by any of the Parties of any of their respective obligations.
V.

Parties
VI.

AMENDMENT

This Agreement may be amended, altered, modified, or supplemented by written agreement of the
EFFECTIVITY

This Agreement shall take effect upon signing hereof and shall remain in full force and effect for 25
years renewable for another 25 years unless sooner terminated as provided above or by written agreement
of the Parties.
2009 at

IN WITNESS WHEREOF, the Parties have hereunto affixed their signatures this
, Wao Lanao del Sur, Philippines.

ELVINO B. BALICAO, JR.

day of

,

TOMAS C. CARUMBA, JR
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Municipal Mayor, Wao, Lanao del Sur

General Manager, Wao Water Dist.

ELVINO B. BALICAO, JR.
Chairman, Steering Committee

ANNEX 7. ESTIMATED COST FOR BLMAP

Preparation

Estimated
cost/barangay
50,000

Orientation and training of TWG
Orientation of BDC and consultation
Training of BPT

40,000
5,000
5,000

Data gathering

35,000

HH survey
Updating of thematic maps
Analysis

20,000
10,00
15,000

Workshop at the municipality
Workshop at the barangay
Adoption

10,000
5,000
17,000

Presentation BDC and consultation
Strategic Planning
Drafting (final maps, printing)
Total for the first barangay

5,000
5,000
7,000
117,000

Note that cost per barangay after first is
All cost excludes purchase of equipment

77,000

Remarks & Material/
equipment required
Training cost is one time cost for the
TWG, will not be included in the
subsequent barangays
Hand held CB radio to communicate
between data gathering teams, 4
GPS receivers, laptop
laptop, LCD
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