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PROFILE OR BASIC PROJECT DATA 

 

The project Participatory Mapping of Existing Land Uses Using Remote Sensing and GIS 

Technology is aligned with the strategies of the Philippine Development Plan (PDP) to provide 

foundations for sustainable development which includes ensuring ecological integrity, clean 

and healthy environment. In general, the project purpose is to improve capacity of LGUs in 

Remote Sensing (RS) and Geographic Information System (GIS) Technology for land use 

mapping. Specifically, the project has four (4) objectives: a) to map and integrate existing land 

uses based on high resolution satellite imageries; b) to provide technical assistance to LGUs 

on RS and GIS Technology; c) to establish the existing land use baseline information for LGUs 

in preparation of their Comprehensive Land Use Plan (CLUP) and d) to provide Department 

of Environment and Natural Resources (DENR), National Economic Development Authority 

(NEDA), Philippine Statistics Authority (PSA) and other government agencies, private sectors, 

Non-Governmental Organizations (NGOs) and academe vital information and statistics for 

policy formulation and rules on proper utilization of the land for sustainable development. 

Expected outputs include a) one (1) training module on mapping of existing land use using RS 

and GIS technology, b) conducted capacity building of LGUs and c) five (5) municipal and 

one (1) provincial existing Land Use Maps. 

 

WorldView2 Imageries, with 2-meter spatial resolution taken in 2010-2014, were mainly used 

as reference in the delineation of the existing land use categories which were in accord with 

the general categories indicated in the CLUP Guidebook 2013: Vol 1 (Annex 4-5. Land use 

Categories). The pilot area of the project is the Province of Davao Occidental which has five 

(5) municipalities namely: Don Marcelino, Jose Abad Santos, Malita, Saranggani and Santa 

Maria. The project was implemented from September 2017 to December 2018 as part of the 

DENR commitment to international agreements or national priority programs. It has a total 

cost of Php 2.0 Million funded by DENR through Foreign-Assisted and Special Projects 

Service (FASPS). National Mapping and Resource Information Authority (NAMRIA) headed 

the overall management of the project. In particular, the Geospatial Integration Division (GID) 

of the Resource Data Analysis Branch (RDAB) was responsible in the implementation, 

operation and monitoring of project. The division coordinated with partner agencies including 

DENR offices, NGAs and LGUs.  
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EXECUTIVE SUMMARY 

 

Land use is defined as the arrangement, activities and inputs by people to produce, change or 

maintain a certain land cover type. Existing land uses which are oftentimes competing 

especially in public lands may not also be the best use of the land. Reports also claim that the 

unchecked use of land makes the Philippines even more susceptible to natural disasters. 

Furthermore, the ability to plan and achieve a genuine sustainable development of the country’s 

finite land and natural resources requires comprehensive information on existing land uses as 

input or core component. Thus, there is an urgent need to map the existing land uses in the 

country. This can contribute as well in ensuring ecological integrity, clean and healthy 

environment, which according to the Philippine Development Plan (PDP) 2017-2022, is one 

of the foundations for sustainable development.  

 

National Mapping and Resource Information Authority (NAMRIA), as the central mapping 

agency of the country, aimed to develop methodology on mapping of existing land uses using 

Remote Sensing (RS) and Geographic Information System (GIS) Technology through this 

project. It has taken a participatory approach involving the Local Government Units (LGUs) 

which are well-versed with their jurisdiction. LGUs are also mandated to adopt measures to 

safeguard and conserve land, mineral, marine, forest and other resources of the municipality; 

thus, they should be capacitated to carry out such mandate. A pilot testing was conducted in 

the Province of Davao Occidental which has five (5) municipalities namely: Don Marcelino, 

Jose Abad Santos, Malita, Sarangani and Santa Maria. The project was implemented from 

September 2017 to December 2018. It has a total cost of Php 2.0 Million funded by Department 

of Environment and Natural Resources (DENR) through Foreign-Assisted and Special Projects 

Service (FASPS). Under the project purpose “improved capacity of LGUs on RS-GIS 

technology for land use mapping,” it has three (3) expected outputs: 

 

Output 1: One (1) Training Module on mapping of existing land uses using RS and GIS 

Technology  

Output 2: Conducted Capacity Building of LGUs on RS and GIS Technology 

 

Output 3: Five (5) Municipal and One (1) Provincial Existing Land Use Maps 

 



 

vi 

 

The project closely followed the Project Framework to achieve the expected outputs. However, 

some delay was encountered which have caused some deviations on the approved Work and 

Financial Plan. These include delay on the signing of Memorandum of Agreement (MOA) 

between NAMRIA and FASPS-DENR and budget downloading. A Catch-up Plan and 

Indicative Plan were prepared to address the deviations and efficiently carry out the activities. 

The project was able to achieve all the expected outputs. The following summarizes the 

activities undertaken per output and its level of achievement. 

 

Output 1: One (1) Training Module on mapping of existing land uses using RS and GIS 

Technology 

 

An in-house writeshop participated by the personnel of GID-RDAB was conducted. A 

total of five (5) modules are included in the training module. It was disseminated to the 

participants during the capacity building. It served as the main tool in the transfer of 

technology and knowledge. It was assessed and given feedback by the participants. In 

general, the training module was considered useful and effective. Additional comments 

and suggestions were also given, which will be included as necessary improvements in 

the training module. Thus, this output while being fully achieved, is subject to continuous 

improvement. 

 

Output 2: Conducted Capacity Building of LGUs on RS and GIS Technology 

 

A four (4) day capacity building was conducted on May 22-25, 2018 in Davao City. 

NAMRIA technical teams acted as the resource speakers/presenters, facilitators and 

secretariat. It was participated by the staff from the Provincial Offices, Provincial 

Planning and Development Office (PPDO), Municipal Planning and Development Office 

(MPDO) and Provincial Environment and Natural Resources Office (PENRO) of Davao 

Occidental. It involved lectures, hands-on exercises and focus group discussion.  The 

topics and activities were aligned with the training module. A pre-test and post-test were 

administered. Comments and recommendations of the participants were gathered through 

post activity evaluation. The capacity building was fully achieved and served as an 

efficient way to transfer technology and knowledge on RS and GIS to the LGUs. 
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Output 3: Five (5) Municipal and One (1) Provincial Existing Land Use Maps 

 

Satellite imageries were gathered, processed and enhanced. WorldView2 Imageries with 

2-meter spatial resolution taken in 2010-2014 were mainly used. For some areas, Planet 

and KOMPSAT-3 imageries provided by DOST-ASTI were used as well. Available 

secondary data including maps and datasets were gathered from the LGUs as additional 

references. NAMRIA technical teams conducted visual classification to delineate the 

existing land uses and prepared preliminary maps for the five (5) municipalities. These 

preliminary maps were edited during the capacity building and were field validated by 

NAMRIA technical teams together with the LGUs.  A total of 575 sampling points were 

validated to achieve the acceptable accuracy of the maps. Validated preliminary maps 

were edited accordingly based on the result of field validation. Regional, provincial and 

municipal consultations on the validated preliminary maps were conducted. Comments 

and additional edits given by the LGUs were incorporated to the maps during the final 

mapping. Five (5) municipal and one (1) provincial existing land use maps were able to 

be prepared, printed and distributed.  

 

Through a project assessment workshop, basic features of the project were assessed. Impacts, 

benefits, challenges and opportunities in the endeavor of mapping the existing land uses were 

also noted. In general, this project was able to provide the LGUs with outputs that can help 

them improve their CLUP and other related spatial data. It has been proven that participatory 

mapping, which entails the involvement of local planners and managers of an area such as the 

LGUs, is an efficient way of creating a comprehensive map. Access on recent satellite 

imageries, application of RS and GIS Technology and the participation of the stakeholders are 

the key areas to be prioritized and achieved. In addition, the process of data integration and 

delineation of existing land use categories should be improved and standardized. Thus, 

guidelines for the processes involved in mapping of existing land uses should be created. 

Lastly, if the project will be implemented nationwide and the target unit is a province, the 

methodology should be applicable to those with larger areas and more number of 

municipalities. Scaling up of project sites is recommended to further validate the effectiveness 

and flexibility of the project methodology. All of these should be considered in ensuring that 

the methodology on mapping of existing land uses will be sustainable. This means that updated 

and quality baseline information should be provided continually amidst the changing trends in 

both spatial data resources and technology. 
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I.  PROJECT DESCRIPTION  

 

A. Rationale 

 

Land use is defined as the arrangement, activities and inputs by people to produce, change or 

maintain a certain land cover type (Di Gregorio and Jansen, 1998). Existing land uses which 

are oftentimes competing especially in public lands may not also be the best use of the land. 

Furthermore, the ability to plan and achieve a genuine sustainable development of the country’s 

finite land and natural resources requires comprehensive information on existing land uses as 

input or core component. Thus, there is an urgent need to map the existing land uses in the 

country. This can contribute as well in ensuring ecological integrity, clean and healthy 

environment which is identified as one of the foundations for sustainable development in the 

Philippine Development Plan (PDP) 2017-2022. Sustainable Integrated Area Development 

(SIAD) and participatory environmental governance will be the overarching principles in 

addressing ecological, economic, political, cultural, societal, human, and spiritual challenges 

and opportunities in a specific area (National Economic Development Authority, 2017). 

Existing land use map can provide valuable information in the strategies under the said 

principles. 

 

At a national level, mapping of existing land uses has not yet been implemented. Instead, 

existing land use map is included in the Comprehensive Land Use Plan (CLUP) of a 

municipality/city. The Housing and Land Use Regulatory Board (HLURB) provided the Local 

Government Units (LGUs) the process of mapping of existing land uses in the CLUP 

Guidebook. However, due to many requirements of CLUP which includes sectoral studies and 

zoning ordinances among others, existing land use map is just but one of the maps to be 

prepared. As a result, some of the existing land use maps are either not readily available, still 

in the process of updating or outdated. This can be of great concern towards the goal of creating 

sources of information on the status of the country’s land and natural resources. The project 

Participatory Mapping of Existing Land Uses Using Remote Sensing (RS) and Geographic 

Information System (GIS) Technology was designed to address this concern. It has taken a 

participatory approach since LGUs are well-versed with their jurisdiction. They are also 

mandated to adopt measures to safeguard and conserve land, mineral, marine, forest, and other 

resources of the municipality (Local Government Code, 1991). Thus, the LGUs should be 

capacitated to carry out such mandate. 
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B. Identification, Preparation and Appraisal 

 

NAMRIA, as the central mapping agency of the country, acts as the depository and distribution 

facility for natural resources data in the form of maps, statistics, text, charts, etc. store on paper, 

film or computer compatible media and to operate information services and networks to 

facilitate transfer, sharing, access and dissemination of natural resource information in all 

regions and provinces of the country (EO 192, s. 1987). As such, NAMRIA caters to different 

clients including government offices, private individuals, academe, LGUs, NGOs and other 

interested individuals. Based on NAMRIA Client Feedback Assessment, existing land use map 

is one of the most requested data. Thus, NAMRIA aimed to develop methodology on mapping 

of existing land uses using RS and GIS Technology.  

 

The Geospatial Integration Division (GID) of Resource Data Analysis Branch (RDAB) 

prepared a proposal on land use mapping and coordinated it with HLURB. Through this 

coordination, mapping of existing land uses was identified as a significant project. Since LGUs 

are primarily involved, the project proposal was also coordinated with the League of 

Municipalities. The project was proposed with nationwide coverage but was not approved. 

Instead, a pilot test of the project was approved under the Foreign Assisted and Special Projects 

Service (FASPS) of the Department of Environment and Natural Resources (DENR). The 

province of Davao Occidental was identified as the pilot area of the project. This is to assist 

the LGU-Davao Occidental, a newly created province, in establishing and updating their 

baseline information. 

 

C. Objectives and Scope 

 

The project purpose is to improve the capacity of LGUs in RS and GIS Technology for land 

use mapping. Specifically, the project has four (4) objectives:  

1. To map and integrate existing land uses based on high resolution satellite imageries.  

2. To provide technical assistance to LGUs on RS and GIS technology. 

3. To establish the baseline information on existing land use of LGUs in preparation of 

CLUP. 

4. To provide DENR, NEDA, PSA and other government agencies, private sectors, NGOs 

and academe vital information and statistics for policy formulation and rules on proper 

utilization of the land for sustainable development. 
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In achieving its objectives, the project’s main feature is the transfer of technology and 

knowledge to the LGUs. This aims to capacitate them in preparing preliminary maps of existing 

land uses and validate it on the ground. The project introduced basic RS-GIS functions 

including visual image interpretation, feature datasets creation, editing and geoprocessing with 

the addition of some advance functions such as topology checking. Activities involved in the 

conduct of field validation were also shown and discussed. These include generation of 

sampling points, filling up of field validation worksheet and use of Geographic Positioning 

System (GPS). On the actual field validation, the preliminary maps were validated based on 

the generated sampling points per municipality (not 100% validated). 

 

D.  Implementation Arrangements and Schedule 

 

The project was implemented from September 2017 to December 2018 as part of DENR 

commitment to international agreements or national priority programs. NAMRIA headed the 

overall management of the project. In particular, the GID-RDAB was responsible in the 

implementation, operation and monitoring of project. The division closely coordinated most of 

the activities with the Provincial Planning and Development Office (PPDO) and Municipal 

Planning and Development Offices (MPDO) especially on the conduct of capacity building.  

 

The project closely followed the Project Framework to achieve the expected outputs (Appendix 

A-1). However, some delay was encountered which have caused some deviations on the 

approved Work and Financial Plan (Appendix A-4). These include delay on the signing of 

Memorandum of Agreement (MOA) between NAMRIA and FASPS-DENR and budget 

downloading (Appendix A-2). A Catch-up Plan and Indicative Plan were prepared to efficiently 

carry out the activities. (Appendix A, 5-6). 

 

E.  Cost and Financing Arrangements 

 

The project has a total cost of Php 2.0 Million funded by FASPS-DENR. In addition, satellite 

imageries amounting to Php 472,776.30 served as the NAMRIA counterpart (plus man power). 

In addition, the provincial government of Davao Occidental shouldered the hotel expenses of 

their participants in the capacity building as stipulated in the Memorandum of Understanding 

(MOU) in Appendix A-3. 
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II. IMPLEMENTATION ACHIEVEMENT 

 

The project has accomplished all of its planned targets and undertaken nine (9) major activities. 

These include the following: 

 

Activity 1: Preparation of training module on mapping using RS and GIS technology  

Activity 2: Gathering, processing and enhancement of satellite imageries  

Activity 3: Field data gathering and coordination with LGUs 

Activity 4:  Capacity building on RS and GIS Technology and participatory mapping on 

preliminary land use 

Activity 5:  Field validation of preliminary Land Use Map  

Activity 6:  Regional/provincial/municipal consultation and presentation 

Activity 7:  Final mapping and distribution  

Activity 8:  Project assessment workshop 

Activity 9:  Preparation of project completion report  

 

Through the implementation of these activities, the three (3) expected outputs of the project 

were achieved. Activities undertaken per expected output and its level of achievement are 

summarized in the following sections. 

 

A. One (1) Training Module on mapping of existing land uses using RS and GIS 

Technology (Output 1) 

 

Topics, processes and mapping techniques involved in land use mapping which will be 

discussed during the capacity building of the LGUs and field validation activity are organized 

and integrated into a training module. This was prepared through an in-house writeshop 

participated by the personnel of GID-RDAB. It is divided into five (5) modules (covers are 

included in Appendix C). 

Module I: Map Appreciation and Introduction to GIS defines a map, its elements and gives 

introduction to GIS including QGIS as one of the open source GIS software.  

Module II: Introduction to Remote Sensing gives overview on remote sensing. 

Module III: Interpretation of Existing Land Uses discusses existing land use categories, the 

land use mapping process including interpretation of satellite imageries as well as the 

preparation of preliminary existing Land Use Map.  
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Module IV: Validation of Preliminary Land Use Map provides standard procedures on the 

validation of preliminary existing land use map (pre/during/post field activities).  

Module V: Metadata and Archiving discusses data archiving and metadata entry.  

 

During the capacity building, the training module was disseminated to the participants. It 

served as the main tool and reference in the transfer of technology and knowledge of mapping 

the existing land uses using RS and GIS. It was assessed and given feedback by the participants. 

In general, the training module was considered useful and well presented. The following are 

the suggestions given by the participants: 

1. Add more examples, exercises and step by step procedures on RS and GIS topics e.g. 

data manipulation and analysis. 

2. Provide more sample computations on topics involving computation e.g. accuracy 

assessment. 

3. Have separate manual or handbook for beginner and advanced participants. 

 

These comments are noted and will be the basis of necessary revisions on the training module. 

Thus, this output while being fully achieved, is subject to continuous improvement.  

 

B. Conducted Capacity Building of LGUs on RS and GIS Technology (Output2) 

 

A four (4) day capacity building was conducted on May 22-25, 2018 in Davao City. NAMRIA 

technical teams acted as the resource speakers/presenters, facilitators and secretariat. A total of 

21 participants consisted of 6 females and 15 males coming from the Provincial Offices, PPDO, 

MPDO and PENRO of Davao Occidental attended this activity. The topics and activities were 

aligned with the training module. It involved lectures, hands-on exercises and focus group 

discussion.  A pre-test and post-test composed of 18 questions were administered before and 

after the training to determine the knowledge of the participants on RS and GIS.  

 

Table 1 summarizes the highlights of the capacity building. Lectures and step by step 

procedures on map appreciation and introduction to RS and GIS served as jump start for the 

participants on their learning experience. Module 1 and 2 covered these topics which provided 

the participants the knowledge they need to prepare a preliminary existing land use map. These 

include familiarization on the elements of a map, setting the coordinate reference system, 

creating and editing features, interpreting satellite imageries and applying knowledge on RS. 
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In module 3, the background and process of land use mapping was discussed. Delineation of 

existing land uses through visual classification using QGIS was done afterwards. It is also 

during this portion that the working maps were edited and improved. In Module 4, validation 

of the preliminary maps is discussed including the selection of sampling points, forms to be 

used and information to be recorded. Lastly, in Module 5, creation of metadata for the final 

maps and the process of archiving was shown and discussed. This is to make sure that the final 

existing land use maps and other related data, which will be their updated baseline information, 

will be properly recorded and saved. 

 

Table 1. Highlights of the Capacity Building of LGUs on RS and GIS Technology 

DAY Main Topics/Activities Undertaken 

Day 1 
Registration 

Pre-Test 

Opening Program 

Map Appreciation and Introduction to GIS (Module 1) 

 Map Appreciation 

 Introduction to GIS 

 Familiarization on QGIS Software (Hands on) 

 Exercise: Georeferencing and Creation of New Feature Datasets 

Day 2 
Introduction to Remote Sensing (Module 2) 

 Introduction to RS  

 RS Applications on Land Use Mapping 

 Familiarization on Google Earth Mapping    

Interpretation of Existing Land Uses (Module 3) 

 Introduction to Land Use Mapping 

 Visual Classification of Existing Land Uses using QGIS (Hands on) 

Day 3 
Continuation on Interpretation of Existing Land Uses (Module 3) 

 Exercise 1: FGD on Preliminary Interpretation of Existing Land 

Uses per LGUS  

 Exercise 2: Editing/Refinement of Preliminary Interpretation of 

Existing Land Uses  

 Exercise 3: Preparation of Preliminary Land Use Map 
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Day 4 Validation of Preliminary Land Use Map (Module 4) 

 Pre-field Activities (Selection of Sampling Points) 

 Exercise: Selection of Sampling Points 

 Field Validation Activities  

 Post Validation Activities 

 Exercise: Preparation of Confusion Matrix Table and Computation 

of Accuracy Assessment 

Metadata and Archiving (Module 5) 

 What is Metadata, Archiving Process 

 Exercise: Metadata encoding 

Presentation of Outputs, Wrap up and other announcement 

Post Test and Evaluation 

Closing Program 

 

A detailed documentation on the capacity building was submitted to FASPS-DENR as an 

output of this activity. In assessment, the capacity building was conducted successfully and 

served as an efficient way to transfer technology and knowledge on RS and GIS to the LGUs.  

 

C. Five (5) Municipal and One (1) Provincial Existing Land Use Maps (Output 3) 

 

To achieve this output, six (6) main activities were undertaken. Initially, satellite imageries 

were gathered, processed and enhanced. WorldView2 Imageries with 2-meter spatial 

resolution, taken in 2010-2014 were mainly used. For some areas, Planet and KOMPSAT-3 

imageries which are provided by DOST-ASTI were used as well. Available secondary data 

such as river maps, road maps, CLUP & FLUP maps (institutional, infrastructure, commercial 

and residential, eco-tourism maps, etc.) were gathered from LGUs. These maps served as 

additional references in delineating the existing land uses. NAMRIA technical conducted 

visual classification to delineate the existing land uses and prepared preliminary maps for the 

five (5) municipalities. Land use categories interpreted are Land Use Main Category (LUM), 

Land Use Category 1 (LU1) and Land Use Sub Category (LU2) as shown in Table 2. These 

are in accord with the general categories in the CLUP Guidebook 2013: Vol 1 (Annex 4-5 Land 

use Categories).  
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Table 2. Land Use Categories 

Land Use Category Sub-Categories Code RGB 

Protection (PTF) 

Forest Reservation FR 0,100,0 

National Park NP 0,100,0 

Military Reservation MR 0,100,0 

Civil Reservation CR 0,100,0 

NIPAS: Strict Protection NSP 0,100,0 

General Protection Forest PTF 0,100,0 

Production (PDF) 

NIPAS: Multiple Use NMU 0,100,0 

Forest Buffer FB 0,100,0 

Industrial Forest Plantation IFP 0,100,0 

Tree Farm TF 0,100,0 

Special Use SU 0,100,0 

Grazing Land GZ 0,100,0 

Agro-Forestry AF 0,100,0 

General Production Forest PDF 0,100,0 

Mineral Land (ML) 

Mineral Reservations MNR 153,51,0 

Quarry Q 153,51,0 

Small-scale Mining SSM 153,51,0 

Agriculture (AG)  

Protection (PTAG) 
NPAAAD NPA 0,150,0 

SAFDZ SAF 0,150,0 

Production (PDAG) 

Crops CRO 0,150,0 

Orchard OR 0,150,0 

Pasture PA 0,150,0 

General Production Agriculture PDA 0,150,0 

Agri-industrial (AGI) Agri-Industrial AGI 200,150,255 

Protection (PTW) 

Fishery Refuge and Sanctuary FRS 175,200,225 

Foreshore Land FL 175,200,225 

Fishery Reserve FIR 175,200,225 

Delta/Estuary DE 175,200,225 

Lake LA 175,200,225 

Mangrove MN 175,200,225 

Seagrass Beds SB 175,200,225 

Reef Systems RS 175,200,225 

Sand Dunes SD 175,200,225 

Beach B 175,200,225 

Rivers  RI 175,200,225 

Floodway FW 175,200,225 

Production (PDW) 

Mariculture Parks MP 175,200,225 

Aquaculture AC 175,200,225 

Commercial Fishing CF 175,200,225 

Municipal Fishing MF 175,200,225 

Sealane SL 175,200,225 

Other Uses* MP  
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Tourism (T) 

Tourism (T) 
General Tourism T 255,153,0 

Beach Tourism BT 255,153,0 

Residential_(R) 

Residential_(R) 

General Residential R 255,255,0 

Socialized Housing SH 255,255,0 

Informal Settlements IS 255,255,0 

 

Commercial_(C) General Commercial C 255,0,0 

 

Industrial (IND) Industrial IND 150,0,200 

 

Institutional (INT) 

Institutional (INT) 
General Institutional  INT 0,0,255 

Special Institutional SINT 0,0,255 

 

Parks and Recreation 

Parks and Recreation 
Parks and Recreation PR 100,225,100 

Buffer/Greenbelt B/G 100,225,100 

 

Cemetery/Memorial Park Cemetery/Memorial Park CM/MP 100,225,100 

 

Infrastructure/ Utilities, Transportation and Services (UTS) 

Infrastructure/ Utilities, 

Transportation and Services 

(UTS) 

Central Terminal CT 190,190,190 

Port PO 190,190,190 

Wharf WH 190,190,190 

Road Network RN 190,190,190 

Landfill/Dumpsite LF/DS 190,190,190 

Other Uses*     

 

With the assistance of NAMRIA technical teams, preliminary maps were edited and improved 

by the LGUs during the capacity building. A focus group discussion was also conducted to 

level/clarify the process of delineating the existing land uses. This is necessary since LGUs 

who have already prepared or have an on-going preparation of CLUP may have started 

delineating existing land use categories. Through the discussion, the following were noted: 

 

1. Google Earth imageries were mainly used by the LGUs, in interpreting/delineating 

existing land use categories. Year of satellite imageries ranges from 2006 up to present. 

Main issues encountered on using the imageries include a) high cloud coverage on some 

areas, b) gaps in information since it constantly updates and c) offsets due to different 

available satellite imageries. Datasets created are mostly for updating, partially 

validated and not integrated yet. Other data used as reference include elevation map, 
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topographic map, land classification boundary, cadastral map and hazard map. Data 

from GPS reading such as road tracking, houses and institutions were used as well.  

 

2. Main concerns of the LGUs in delineating the existing land use categories include the 

process of digitizing roads, delineating residential areas and identifying protection and 

production areas. Through several discussions, these concerns were addressed and 

settled. More importantly, it was agreed upon that WorldView2 Image will be used as 

base map which means that the preliminary delineated existing land use categories 

should be overlaid to it. Updated and additional information digitized information from 

Google Earth and other imageries will also be overlaid to avoid gaps and offsets.  

 

From the edited preliminary maps, a total of 575 sampling points were generated for the 

whole province to achieve the acceptable accuracy of the maps. Field validation was 

conducted per municipality by NAMRIA technical teams and LGU representatives. GPS 

readings, pictures and all the necessary information were gathered. These were recorded in 

the field validation worksheet (Appendix D-1). Confusion matrix per municipality was 

prepared to determine the accuracy of the validated maps (Appendix D, 2-5). Lastly, 

validated maps were edited based on the result of field validation. Additional information 

and misclassified categories were added and corrected accordingly. Regional, provincial 

and municipal consultations were conducted. Comments and additional edits were given by 

the LGUs which were incorporated to the maps during the final mapping. Five (5) municipal 

and one (1) provincial existing land use map were able to be prepared, printed and 

distributed (Appendix C). 

 

 

III. IMPLEMENTATION PERFORMANCE 

 

A. Design 

 

The project was designed as a pilot test which mainly focused on the capacity building of LGUs 

and mapping of existing land uses. Results of the project were to primarily gauge the feasibility 

and implementation of mapping of existing land uses in a nationwide coverage. Each activity 

of the project was scheduled in the most efficient way to achieve the target outputs.  
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Figure 1. Project Activity Plan 

 

The first three (3) activities which include preparation of training module (Activity 1); 

gathering, processing and enhancement of satellite imageries (Activity 2) and field data 

gathering and coordination with LGUs (Activity 3) were conducted as preparatory activities 

for the capacity building and participatory mapping on preliminary land use (Activity 4) and 

field validation of preliminary land use map (Activity 5). This shows that the outputs of 

Activity 1-3 served as the primary inputs for the capacity building and field validation. 

Furthermore, these activities (Activity 1-3) were accomplished on time which allowed the 

succeeding activities, Activity 4-5 to be fully conducted as well. Training Module provided the 

outline of the training design of the capacity building and was used as the main reference of 

the participants. Enhanced satellite imageries and gathered data from the LGUs were used as 

basis for the preliminary delineation of existing land uses. Capacity building was designed to 

transfer knowledge and technology on mapping of existing land uses. The participants, with 

the assistance of NAMRIA technical teams, were able to prepare and validate preliminary maps 

of existing land uses. Results of Activity 4 and 5 were finalized through regional/ provincial/ 

municipal consultation and presentation (Activity 6) and final mapping and distribution 

(Activity 7). Lastly, implementation of the project was assessed and documented through 

project assessment workshop (Activity 8) and preparation of project completion report 

(Activity 9). All these activities were shown Figure 1. 
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The only deviation that the project has made is in relation to its timeframe. The project is 

initially designed to be completed in one-year time. However, some constraints in the 

implementation of the project was encountered due to delayed release of budget and other 

project operational issues. A three-month extension was requested and approved. 

 

B. Organization and Management 

 

Project planning, coordination, implementation and monitoring of progress activities were 

done on a monthly basis in order to determine the accomplishments and identify gaps and issues 

encountered. Monthly accomplishment report of the project was regularly submitted to the 

Policy and Planning Division of NAMRIA. Coordination with the funding agency thru the 

Project Management Division of FASPS was closely established for the smooth 

implementation and monitoring of the project. Quarterly Progress Reports were submitted to 

FASPS-DENR to include its project outputs, fund utilization and issues and concerns 

encountered.  

 

C. Cost and Financing 

 

The project cost amounting to Php 2.0 Million was granted to NAMRIA under the DENR 

Special Project Fund in accordance with the approved MOA (Appendix A-2). Budget release 

was based on the approved Work and Financial Plan (Appendix A-4). The first release 

amounting to Php 847,000 was downloaded on 27 September 2017. The second release was 

downloaded on 27 April 2018 amounting to Php 770,000. The third release was downloaded 

on 14 August 2018 amounting to Php 383,000. The first payment was thru the issuance of 

check while the succeeding releases were thru List of Due and Demandable Accounts Payable-

Advise to Debit Account (LLDAP-ADA).  

 

Of the nine (9) major project activities, the conduct of capacity building on RS and GIS 

Technology has the bulk of the expenses since the four (4) day live-in training was conducted 

in Davao City. The cost of expenses covers the airfare, food and accommodation of the eighteen 

(18) NAMRIA personnel. The cost of expenses for the participants was shouldered by the 

Provincial Government of Davao Occidental thru an MOU between NAMRIA and Davao 

Occidental Province represented by Governor Claude P. Bautista. Furthermore, the conduct of 

field validation activity has also high expenses.  
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D. Procurement of Goods and Services 

 

Goods and services were purchased based on the approved procurement plan. Procurement of 

goods and services are in accordance with the principles of the government procurement and 

underwent proper inspection prior to acceptance of the recipient. Supplies and materials 

purchased include but not limited to inks, bond paper, printing paper and other office and field 

supplies utilized for the successful implementation of the project. 

 

E. Disbursement 

 

All expenses related to the project are managed, expended and utilized in accordance with the 

existing laws and regulations of the government. Disbursements or disposition of government 

funds bear the approval of the authorized officials. All claims pertaining to the project funds 

were supported with complete documentation. NAMRIA keep and maintain financial records 

subject to usual accounting and auditing regulations, and other pertinent government policies 

as provided under the MOA.  

 

F. Performance of Funding, Executing and Implementing Agencies 

 

FASPS-DENR provided the funding for this project through DENR Special Projects Fund. 

They efficiently released the project’s budget in accordance with the Work and Financial Plan. 

On the other hand, NAMRIA acted as the executing and implementing agency. Through the 

collaboration among the branches of NAMRIA, successful implementation of the activities 

was achieved. The support and assistance includes the following: satellite imageries gathered 

from the MGB, the technical support on QGIS provided by GISMB and processing of travel 

documents and financial status report by the SSB. GID-RDAB is responsible in the 

implementation, operation and monitoring of project. The division handles the coordination 

with partner agencies such as but not limited to DENR offices, NGAs and LGUs. The Branch 

Director of RDAB ensures the efficient implementation, management and delivery of project 

outputs as scheduled. NAMRIA regularly submits the Quarterly Progress Report of project 

performance in terms of physical and financial status to DENR. Funds were managed and 

expended according to its purpose ensuring adequate accountability and transparency.  
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IV. PROJECT RESULTS 

 

Upon the completion of the project, its impacts and benefits can be noted immediately through 

the feedback of LGUs who are provided with the project outputs: training module, capacity 

building and existing land use map. Among the comments of LGUs and other stakeholders 

during the presentation of project outputs are as follows: 

 

1. Timely and enhances our capability and knowledge in doing maps using GIS & RS 

technology. 

2. Enhanced capability of PLGUs, MLGUs-GIS practitioners in satellite image reading, 

interpretation, analysis and mapping. 

3. The use of satellite image with 2m resolution give advantage to local 

planners/stakeholders prescribing land use proposals to geographically inaccessible 

sitios and barangays. 

4. Very important considering that it determines the specific location of the place and its 

existing land uses. 

5. To replicate this project to the whole of Davao Region. 

 

On the other hand, impacts and benefits of the project in areas of Institutional Development, 

Economic Re-Evaluation, Socioeconomic and Sociocultural, Women and Development, 

Environmental Impacts and Control and Gestation and Sustainability are expected to be 

identified through the further application and utilization of the three main project outputs. In 

general, this project was able to provide the LGUs with outputs that can help them improve 

their CLUP and other related spatial data. The existing land use maps prepared by the project 

will be used instead of their initial general land use map; thus, updated and more information 

will be available and included in their CLUP. In addition, existing land use map can also be 

used in planning process following a bottom-up approach. This may include provincial and 

national level plans such as Provincial Physical Framework Plan (PPFP), National Climate 

Change Action Plan (NCCAP) National Physical Framework Plan (NPFP) and Philippine 

Development Plan (PDP). Existing land use map is crucial in sustainable spatial planning and 

different analyses such as Land Use and Land Cover Change (LULC) analysis and suitability 

analysis. They will also be guided by the knowledge product (training module) provided to 

them and their learnings from the capacity building. Importantly, sense of ownership on 

project’s accomplishments and map outputs was established by the LGUs through this project. 
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V. KEY ISSUES FOR THE FUTURE 

 

In general, methodology on mapping of existing land uses should be sustainable to continually 

provide an updated baseline information amidst the changing trends in both spatial data 

resources and technology. To address this, the project’s strengths should be maintained and 

improved through the adoption of project’s identified opportunities, which in the process, will 

be able to address the project’s current weaknesses and threats. Sufficient technical capability, 

advanced/modern technology and data/resource availability should be of main priority upon 

roll out to other LGUs. RS and GIS and their applications constantly updates with the 

advancement of technology. Conduct of Trainor’s training and additional trainings and 

workshops for LGUs can be the effective way to cope with these technological developments. 

Also, collaboration and linkages among the stakeholders should be continually strengthened to 

address the limited sectoral stakeholder’s participation and to avoid overlapping mandates of 

the agencies which may affect the implementation process. Passage of the National Land Use 

Act may also address the uncertainties in terms of budget/sources of funds and the may pave 

the way for the creation of guidelines on data integration, delineation and validation process 

involved in mapping of existing land uses.  

 

 

Figure 2. SWOT Analysis 

 

In addition, the project’s methodology should be applicable with those with larger areas and 

more number of municipality if it will be implemented nationwide and the target unit is a 

province. Scaling up of project sites is recommended as way to further validate the 

effectiveness and flexibility of the project methodology. 

 



 

16 

 

VI. LESSONS LEARNED 

 

Through this project, mapping of existing land uses is identified as a process that can provide 

important baseline information since different data and information were used and 

incorporated. This can be used not only for the CLUP but also for other municipal plans e.g. 

Comprehensive Development Plan (CDP) and Local Disaster Risk Reduction and Management 

Plan (LDRRMP). Access on recent satellite imageries, application of RS-GIS Technology and 

the participation of the stakeholders are the three (3) main important features of the project 

which should always be given priority upon implementation. In addition, participatory 

mapping is considered as an effective approach. Through this project, it has been proven that 

involving local planners and managers of an area such as the LGUs is an efficient way of 

creating a comprehensive map. In terms of delineating land uses based on the satellite 

imageries, visual classification is an effective way to map the existing land uses. However, the 

following should be considered:  

1. The process of data integration needs to be improved. Different datasets are already 

available in the LGUs. However, their use will not be maximized if they are not 

organized and properly integrated due to the issues on incorrect coordinate reference 

systems, incomplete attribute table and gaps and/or overlaps.  

2. A standard guideline on the process of delineation of existing land use categories 

should be created. As shown in Figure 3, this main concern is caused by factors such 

as people, reference, time and process. Being a pilot test, the technical teams and the 

LGUs have varied expertise and may be subjective in terms of classification given 

the lack of related studies/research, existing guidelines and methodology. The time 

allotted for preliminary mapping is limited as well. 

 

 

 

 

 

 

 

 

 

Figure 3. Fishbone Diagram 
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VII. CONCLUSION 

 

Mapping of existing land uses improves planning, implementation and monitoring of activities 

related to CLUP through the provision of existing land use data.  This baseline information is 

also important in zoning ordinances and other government related projects/activities, including 

detection of land use changes over time. In terms of approach, participatory mapping done 

through capacity building is an effective way to enhanced the RS and GIS knowledge and 

mapping skills of the local planners in delineating existing land uses especially for 

geographically inaccessible areas. 

 

The challenge for this project is to be able to continually provide updated baseline information 

amidst the changing trends in both spatial data resources and technology. Processes on data 

integration and image classification in delineating existing land uses should be explored as key 

areas of improvement. Scaling up of project sites is recommended as way to further validate 

the effectiveness and flexibility of the project methodology (e.g. applicability to those with 

larger areas and more number of municipalities). Lastly, guidelines on the standard processes 

involved in mapping of existing land uses should be created for its future implementation 

nationwide.  
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Appendix A-1. Project Framework  

PROJECT DURATION:    OCT. 2017 to SEPT. 2018

Project Strategy Objectively Verifiable Indicators Means of Verification Important Assumptions

Goals

Enhanced land use plan towards proper 

utilization of  land for sustainable development 

and disaster risk reduction management.

 Five (5) FLUP-based CLUPs of five 

municipalities of Davao Occidental.
CLUPs, FLUPs

Project Purpose

Improved capacity of LGUs on  Remote 

Sensing and GIS technology for land use 

mapping

100 % increase knowledge and skills on 

Remote Sensing and GIS for LGUs of 

Davao Occidental by end of the project

Pre and Post test results

LGU participants are 

willing to be trained 

depending on hardware 

and software available

Outputs

Training Module on Mapping using RS and 

GIS Technology developed

One (1) Training Module on Mapping of 

existing land use using RS and GIS 

Technology developed by end of March, 

2018

Training Module

Land Use Maps  of the Five (5) LGUs and the 

Province of Davao Occidental produced

Five (5) Land Use Maps and One (1) 

provincial LUM produced by end of July, 

2018 

Land Use Maps

Activities

1.Preparation of Training Module on mapping 

using RS and GIS technology

One (1) training module prepared by end 

of March 2018

Printed and digital copy of 

training module 

2. Gathering processing & enhancement of 

satellite imageries

Five (5) enhanced satellite images 

printed by end of December 2017
Satellite images

Satellite imageries are 

available in NAMRIA

3. Conduct field data gathering and 

coordination with LGUs

Secondary data in five (5) LGUs gathered 

by end of December 2017

Shapefiles,maps,activity 

reports

Activity design prepared and submitted 

15 days before the conduct of the activity
Activity design

Support and active 

participation of LGUs of 

Davao Occidental in the 

training

Activity report prepared and submitted 

within 15 working days after the training

Activity report, photo 

documentation, 

attendance sheets

Pre and post test results documented 

before and after the training
Pre and Post test results

5. Field validation of preliminary Land Use 

Map

One (1) set of field validation forms per 

LGU accomplished and submitted 

within15 working  days after field work

Validation forms, field 

report, photo 

documentations

One (1) accuracy assessment matrix per 

LGU submitted within15 working days 

after the field work

Accuracy assessment 

matrix

6.  Regional/Provincial/Municipal Consultation 

and Presentation 

One (1) Consultation/Presentation of 

Land Use Map conducted by end of June 

2018

Activity report, photo 

documentations, 

attendance sheets

Support of concerned 

LGUs 

7. Final Mapping and Distribution

Five (5) municipal Land Use Maps and 

One (1) provincial LUM finalized and 

distributed by end of July, 2018 

Land Use Maps

8. Project assesment workshop 
Project assessment workshop conducted 

by end of September, 2018

Activity report, photo 

documentation, 

attendance sheets

9. Project completion report 

Project completion reports (2) prepared 

by end of September, 2018

Project completion 

reports 

PROJECT FRAMEWORK

PROJECT:       PARTICIPATORY MAPPING OF EXISTING LAND USES USING REMOTE SENSING AND GIS TECHNOLOGY: A pilot test for 

the Province of Davao Occidental

Location:  Province of Davao Occidental

4. Capacity building on RS and GIS 

Technology and participatory mapping on 

preliminary land use



 

 
 

Appendix A-2. Memorandum of Agreement between DENR and NAMRIA 



 

 
 



 

 
 

 



 

 
 

  



 

 
 

Appendix A-3. Memorandum of Understanding between NAMRIA and Province Davao Occidental 

 

 

 

 

 

 

  



 

 
 

 



 

 
 

Appendix A-4. Approved Work Plan 



 

 
 

Appendix A-5. Approved Catch-Up Plan 

 

 

  



 

 
 

Appendix A-6. Approved Catch-Up Plan 

  



 

 
 

Appendix B 

Training Module Covers 

 

 

 

  



 

 
 

Appendix B. Training Module Covers 

  



 

 
 

Appendix C 

Existing Land Use Maps 

 

C-1. Municipality of Malita 

C-2. Municipality of Sta. Maria 

C-3. Municipality of Don Marcelino 

C-4. Municipality of Jose Abad Santos 

C-5. Municipality of Sarangani 

 

  



 

 
 

Appendix C-1. Existing Land Use Map of the Municipality of Malita 

  



 

 
 

Appendix C-2. Existing Land Use Map of the Municipality of Sta. Maria 

 

 

 

 

  



 

 
 

Appendix C-3. Existing Land Use Map of the Municipality of Don Marcelino 

 

 

  



 

 
 

Appendix C-4. Existing Land Use Map of the Municipality of Jose Abad Santos 

 

 

  



 

 
 

Appendix C-5. Existing Land Use Map of the Municipality of Sarangani 

 

  



 

 
 

Appendix D 

Forms 

 

D-1. Field Validation Worksheet 

D-2. Confusion Matrix for the Municipality of Malita 

D-3. Confusion Matrix for the Municipality of Sta. Maria 

D-4. Confusion Matrix for the Municipality of Don Marcelino 

D-5. Confusion Matrix for the Municipality of Jose Abad Santos 

D-6. Confusion Matrix for the Municipality of Sarangani 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Appendix D-1. Field Validation Worksheet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Form version:

Spatial Data General Information

GPS Unit / SN: Date:

Site No. : Waypoint No.: Region: 

Latitude: Province:

Longitude: Municipality:

Datum: Barangay:

Elevation:      _________   GPS Accuracy: __________ Sitio/Purok:

Ground Observations

Weather: Sunny Cloudy Rainy        Others:

Land use categories (check and specify):

Agri industrial: _____________ Grazing: ____________________ Parks & Recreation: ________

Crop: _____________________ Gen. Residential: _____________ Infor. Settlements:_________

Pasture: __________________ Gen. Commercial:_____________ Cemetery: ________________

Orchard: __________________ Gen. Institutional:_____________ Tourism: _________________

Gen. Prot. Forest:  __________ Infrastructure: ________________ Water:___________________

Gen. Prod. Forest:  _________ Industrial:____________________ Aquaculture: _____________

Ind. Forest Plantation: ______ Quarry:______________________ Mangrove: _______________

Others:_____________________________________________________________________

Slope (check one):

flat gently sloping

undulating steep

Photo Documentation

Camera Unit SN: _______________________

North

Photo No.: Photo No.: Photo No.: Photo No.:

         Remarks:

LGU Counterpart Approved by:

For. Violeta A. Quiliza
Division Chief

Participatory Mapping of Existing Land Uses Using RS-GIS Technology Project Project Implementation by National Mapping and Resource Information Authority

Department of Environment and Natural Resources

NATIONAL MAPPING AND RESOURCE INFORMATION AUTHORITY

Field Validation Worksheet

Geospatial Integration Division - Resource Data Analysis Branch

Cardinal Direction
Zenith

East South West

Team Member Name and Designation

Photo No.:

Validation Team

Team Leader Name and Designation



 

 
 

Appendix D-2. Confusion Matrix for the Municipality of Malita 

  

PTF PDF AGI CRO OR PDA MN RI FW AC R C INT IND PR
CM/ 

MP
CT PO W RN Correctly Classified Points

PTF 4 4 100 16

PDF 1 1 100

AGI 5 5 100 30

CRO 12 12 100 168

OR 2 3 5 60 15

PDA 4 4 100 16

MN 1 1 100 1

RI 11 11 100 121

FW 9 9 100 81

AC 6 6 100 36

R 8 2 1 1 12 67 96

C 17 17 100 323

INT 1 30 1 32 94 992

IND 3 3 100 12

PR 2 2 100 4

CM/MP 1 1 100 2

CT 1 1 100 1

PO 1 1 100 1

W 1 1 100 1

RN 4 4 100 16

TOTAL 4 1 6 14 3 4 1 11 9 6 8 19 31 4 2 2 1 1 1 4 132 1932

Producer's Accuracy (%) 100 100 83 86 100 100 100 100 100 100 100 89 97 75 100 50 100 100 100 100

*

**

93.18

PRELIMINARY 

CLASSIFICATION

GROUND TRUTH User's 

Accuracy 

(%)

Kappa Coefficient Accuracy

Classification Accuracy (%)

0.9233

TOTAL

N OT E:  *>85% is the widely accepted universal standard accuracy; **value close to  1 indicates that the classification is significant.



 

 
 

Appendix D-3. Confusion Matrix for the Municipality of Sta. Maria 

  

AC B BT CM CT CRO C INT PDF R IND OR PR RN Correctly Classified Points

AC 10 10 100 100

B 8 8 100 64

BT 8 8 100 64

CM 0 0 0 0

CT 5 5 100 25

CRO 11 11 100 121

C 10 1 11 91 110

INT 17 17 100 289

PDF 4 4 100 16

R 2 18 2 22 82 396

IND 7 7 100 49

OR 7 7 100 49

PR 3 3 100 18

RN 10 10 100 100

TOTAL 10 8 8 2 5 11 10 17 4 18 7 7 6 10 123 1401

Producer's Accuracy (%) 100 100 100 0 100 100 100 100 100 100 100 100 50 100

*

**

PRELIMINARY 

CLASSIFICATION

GROUND TRUTH

TOTAL

User's 

Accuracy 

(%)

Classification Accuracy (%) 95.93

Kappa Coefficient Accuracy 0.9552

N OT E:  *>85% is the widely accepted universal standard accuracy; **value close to 1 indicates that the classification is significant.



 

 
 

Appendix D-4. Confusion Matrix for the Municipality of Don Marcelino 

  

AC B BT CM CT CRO C INT PDF R IND OR PR RN Correctly Classified Points

AC 10 10 100 100

B 8 8 100 64

BT 8 8 100 64

CM 0 0 0 0

CT 5 5 100 25

CRO 11 11 100 121

C 10 1 11 91 110

INT 17 17 100 289

PDF 4 4 100 16

R 2 18 2 22 82 396

IND 7 7 100 49

OR 7 7 100 49

PR 3 3 100 18

RN 10 10 100 100

TOTAL 10 8 8 2 5 11 10 17 4 18 7 7 6 10 123 1401

Producer's Accuracy (%) 100 100 100 0 100 100 100 100 100 100 100 100 50 100

*

**

PRELIMINARY 

CLASSIFICATION

GROUND TRUTH

TOTAL

User's 

Accuracy 

(%)

Classification Accuracy (%) 95.93

Kappa Coefficient Accuracy 0.9552

N OT E:  *>85% is the widely accepted universal standard accuracy; **value close to 1 indicates that the classification is significant.



 

 
 

Appendix D-5. Confusion Matrix for the Municipality of Jose Abad Santos 

 

  
B CT C CRO FW INT PDA R LH OR PR PA RI RN

B 7 1 8 88

CT 0 0 0

C 4 4 100

CRO 1 1 16 1 19 84

FW 6 6 100

INT 13 13 100

PDA 7 1 8 88

R 3 5 21 1 30 70

LH 0 0 0

OR 3 3 100

PR 0 0 0

PA 1 1 100

RI 9 9 100

RN 1 7 8 88

TOTAL 7 1 8 17 6 19 7 21 1 3 2 1 9 7 109

Producer's 

Accuracy (%)
100 0 50 94 100 68 100 100 0 100 0 100 100 100

*

**

GROUND TRUTH

TOTAL

User's 

Accuracy 

(%)

Classification Accuracy (%) 86.24

Kappa Coefficient Accuracy 0.8401

N OT E:  *>85% is the widely accepted universal standard accuracy; **value close to 1 indicates that the classification is significant.

PRELIMINARY 

CLASSIFICATION

AC B BT CM CT CRO C INT PDF R IND OR PR RN Correctly Classified Points

AC 10 10 100 100

B 8 8 100 64

BT 8 8 100 64

CM 0 0 0 0

CT 5 5 100 25

CRO 11 11 100 121

C 10 1 11 91 110

INT 17 17 100 289

PDF 4 4 100 16

R 2 18 2 22 82 396

IND 7 7 100 49

OR 7 7 100 49

PR 3 3 100 18

RN 10 10 100 100

TOTAL 10 8 8 2 5 11 10 17 4 18 7 7 6 10 123 1401

Producer's Accuracy (%) 100 100 100 0 100 100 100 100 100 100 100 100 50 100

*

**

PRELIMINARY 

CLASSIFICATION

GROUND TRUTH

TOTAL

User's 

Accuracy 

(%)

Classification Accuracy (%) 95.93

Kappa Coefficient Accuracy 0.9552

N OT E:  *>85% is the widely accepted universal standard accuracy; **value close to 1 indicates that the classification is significant.



 

 
 

Appendix D-6. Confusion Matrix for the Municipality of Sarangani 

   

MN AC RI B R C INT SINT CM/ MP CT W RN

MN 1 1 100

AC 1 1 100

RI 1 1 100

B 1 1 100

R 5 6 1 12 42

C 9 9 100

INT 1 56 57 98

SINT 0 0 0

CM/MP 4 4 100

CT 1 1 100

W 1 1 100

RN 2 2 100

TOTAL 1 1 1 1 5 10 62 1 4 1 1 2 90

Producer's Accuracy (%) 100 100 100 100 100 90 90 0 100 100 100 100

Classification Accuracy (%) *

Kappa Coefficient Accuracy **

PRELIMINARY 

CLASSIFICATION
TOTAL

User's Accuracy 

(%)

N OT E:  *>85% is the widely accepted universal standard accuracy; **value close to 1 indicates that the classification is significant.

91.11

0.8360



 

 
 

Appendix E 

Photo Documentation 

 

E-1. Field Data Gathering 

E-2. Capacity Building 

E-3. Field Validation 

E-4. Regional/Provincial/Municipal Consultation 

E-5. Map Distribution 

E-6. Project Assessment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 
 

Appendix E-1. Field Data Gathering Photo Documentation 

 

  

Kick-off Meeting and Coordination with PPDO 

Data Gathering and Coordination with the LGUs 



 

 
 

Appendix E-2. Capacity Building Photo Documentation 

 

  

NAMRIA Technical Team 

NAMRIA Technical Team and LGU Participants 



 

 
 

  

Snapshots during the Capacity Building 



 

 
 

Appendix E-3. Field Data Gathering Photo Documentation 

 

Municipality of Malita 

Municipality of Sta. Maria 



 

 
 

  

Municipality of Don Marcelino 

Municipality of Jose Abas Santos 



 

 
 

  

Municipality of Sarangani 



 

 
 

Appendix E-4. Regional/Provincial/Municipal Consultation Photo Documentation 

 

 

 

 

 



 

 
 

Appendix E-5. Final Map Distribution Photo Documentation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

PPDO 

PENRO 

Municipality of Malita 



 

 
 

Appendix E-6. Project Assessment Photo Documentation 

  

 


