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This year’s issue of Infomapper seeks to highlight the key role of the National 
Mapping and Resource Information Authority (NAMRIA) in strengthening local 
governance through geospatial information as part of the agency’s vision to help 

establish a geospatially empowered Philippines. 

Elected local government executives implement their plans and programs keeping in 
mind the platforms they presented to their constituents. While the heads of local government 
units have the basic control on how they manage their areas of jurisdiction, they are cognizant 
of the thrusts and programs of the national government authority and remain compliant with 
them.

Developing sound policies, plans, and programs that will benefit the LGU constituents 
demands a good understanding of issues and problems involved.  Geospatial information can 
help depict the actual state of the local conditions at the community level, thereby enabling 
LGUs for an informed decision-making process.

As more LGUs embark on the use of advanced technologies such as geospatial information 
system (GIS), their “data ecosystem becomes more complex and 80% of all information is 
expected to have a spatial component,” this according to the United Nations Committee of 
Experts on Global Geospatial Information Management. 

The results of the NAMRIA 2020 LGU GIS Capability Survey Project show that about 86% 
of LGUs are now fully using GIS technology in their operations.  This means that a big number 
of LGUs now need quality geospatial information for processing.

Being the central mapping agency, NAMRIA plays a significant role in the performance of 
functions of the agencies at the local government levels.  NAMRIA partners with LGUs in their 
capacity building in the area of land use and climate adaptation planning, provides geospatial 
information and services, and promotes the use of GIS as a tool in effective governance.

To help in strengthening local governance through the use of geospatial information, 
NAMRIA established a number of facilities that include Geoportal Philippines which provides 
LGUs access to quality geospatial information and ideas on what GIS can do to encourage 
them to set up their own GIS capability, and the NAMRIA Geomatics Training Center which 
provides GIS trainings for LGUs.

Some of NAMRIA’s projects are purposely designed to help the LGUs in carrying out some 
of their mandates.  These projects include Municipal Water Delineation, Participatory Mapping 
of Existing Land-Use Project, and development of an application on the Comprehensive Land 
Use Map as one of the components of Geoportal Philippines.

In its 35th anniversary and the anticipated change in the political landscape both at the 
national and local levels, NAMRIA is committed to implementing innovative programs that 
strengthen local governance through the use of geospatial information.

                                                      Usec. PETER N. TIANGCO, PhD, CESO I
                                                                    Administrator, NAMRIA
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Introduction

In strengthening the ease of doing business and curbing the bureaucratic red tapes, 
the country is pursuing the automation of government processes and engagement 
with the citizenry through digital transformation. Digital transformation aims 
to bring solutions, maximize growth, and enhance performance of both the 

private and public sectors. Geographic information system (GIS) technology can facilitate 
automation and serve as a platform for an agile government and sustainable communities.

GIS is one of the fastest-growing innovations in the different sectors of both government 
and private entities. It has become a useful component in identifying, gathering, and 
analyzing spatial data to facilitate sustainability on the community level (Hwuang, 2014). 
It helps enable informed decisions for nations' concerns and is a tool for making useful 
decisions covering a variety of disciplines like agriculture, public health, natural resource 
management, and local governance (Tongco, 2011).

Many local government units (LGUs) in the country are adapting to the GIS environment 
in their approach to public management and administration. GIS is used in the planning 
and implementation of projects with themes such as land use, emergency and disaster 
mitigation, boundary delineation, transportation, and public works (Tongco, 2011). 

Infomapper 20225

by Aljerico A. Alcala and Rosal H. Dolanas

LGU GIS Capability Assessment:LGU GIS Capability Assessment:
Providing a Perspective on GIS Providing a Perspective on GIS 

Utilization for Effective GovernanceUtilization for Effective Governance



With the maturity of GIS technology, many 
stakeholders from different sectors have taken advantage 
of the power of GIS (Reyes, 2009).  The incorporation of 
GIS in the LGUs may be expensive but the investment 
costs can be defrayed by establishing partnerships and 
collaborations with sectors and institutions that have 
common interests in GIS. In the long run, investing in 
GIS technology will give a better return on investment. 
(Sparks, J. et al., 2014)

The use of GIS technology may be seen as an 
expensive way to achieve improvements in governance, 
yet many factors weigh heavily in its favor. The sheer 
number of its uses and applications, and the speed and 
accuracy it brings to local governance make it as a viable 
option. The idea of costs and gains sharing seals its fate 
as a technology to turn to.

The LGU GIS Capability Assessment Project

NAMRIA is the central mapping agency of the 
Philippine government. It is mandated to integrate 
geographic information (GI) and related information 
to facilitate access to and analysis of data, and their 
transformation into useful information for resource 
policy formulation, planning, and management. NAMRIA’s 
partnerships and collaborations with its stakeholders, 
especially the LGUs, plays a vital role in fulfilling these 
mandates

The Geospatial Database Management Division 
(GDMD) of the Geospatial Information System 
Management Branch (GISMB) started the LGU GIS 
Capability Assessment in 2001. The main objective of the 
survey is to assess the capabilities of all LGUs in terms 
of using GIS. The LGUs are assessed and categorized 
using four stages, namely: awareness, planning, 
development, and operational as shown in Table 1. The 
survey results enable NAMRIA to generate an updated 
capability profile on the use of GIS among LGUs and their 
potential capabilities for future GIS projects. The survey 

allows NAMRIA to evaluate the effectiveness of its GI 
management program and assess the extent of its GIS 
engagement at the provincial, city, and municipal levels 
thus providing information that relates to the realization 
of NAMRIA's vision of contributing a geospatially 
empowered nation.

The study uses the descriptive research design. 
A survey questionnaire designed by the NAMRIA and 
approved by the Philippine Statistics Authority (PSA) 
is used to gather pertinent information. Information 
derived are validated through various means such phone 
call and email.  Additionally, data analysis is done using 
descriptive statistics.

Methodology

A. Pre-survey activity
This activity pertains to the planning and preparation 

stage where the objective, scope, and coverage of the 
survey are determined. The formulation of sampling 
design; development of methodology, tables that will be 
generated, and survey questionnaire; and preparation of 
operation manuals are completed. Once the questionnaire 
is prepared, it is pre-tested with LGU respondents and 
subsequently revised according to the result of the pre-
test activity. However, this pre-test is done only once 
unless there will be changes in the current questionnaire.  
The updated survey instrument is then submitted to PSA 
for the review and the approval of the survey design. 
Once approved, the survey questionnaire and manual of 
operation are finalized and printed.

B. Field operation 
At this stage, the GDMD enumerators are oriented 

and trained in facilitating the survey through both in-
person mode and using the online LGU GIS Capability 
Assessment Web app. After the training, the enumerators 
will gather the LGU contact information from the websites 
of the Department of the Interior and Local Government 
(DILG), Commission on Elections (COMELEC), Leagues 
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Stages Description
  GIS_0 
  Awareness Stage Aware of GIS but has no plans to adopt the technology

  GIS_1 
  Planning Stage

Concepts and plans for the implementation of GIS applications in the LGU are 
defined and formulated

  GIS_2
  Development Stage GIS technologies are acquired and applications are initially developed

  GIS_3
  Operational Stage

Full utilization of geographic information (GI) technologies and GI application 
systems.

Table 1.  Description of GIS stages



of Provinces of the Philippines (LPP), Leagues of Cities 
of the Philippines (LCP), Leagues of Municipalities of 
the Philippines (LMP), and LGU social media accounts. 
Once these LGU contact information are validated, the 
invitations to participate in the survey are distributed. 
For survey through the LGU GIS Capability Assessment 
Web app; coordination, follow up, and collection; and 
validation of response are conducted every two weeks 
via email or phone. For a structured or in-person survey, 
coordination, actual conduct of survey, and outright 
validation of response are conducted.

In cases where low response turn-outs are 
experienced during a survey cycle, an extended survey 
activity is considered to achieve a more comprehensive 
report.

C. Data processing
Because of technical issues concerning internet 

service, some LGUs could not send their responses via 
the LGU GIS Capability Assessment Web app.  Instead, 
responses are sent to NAMRIA as raw survey data in 
MS Word and PDF formats. These raw survey data 
together with the data collected from the field surveys 
are verified then encoded into the LGU GIS Capability 
Assessment Web app by GDMD enumerators.

D. Report preparation
The analysis and interpretation of survey results 

are undertaken by the LGU GIS Capability Assessment 
Web app. The results are then validated by technical 
supervisors according to parameters set by the project. 
GIS levels of implementation and other pertinent data 
relating to LGU GIS capabilities are then incorporated 
into the reports. The LGU GIS implementation levels are 
geospatially processed, validated, and mapped.
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E. Release of survey results
The national status report is submitted to PSA 

while the provincial status reports are submitted to 
the provincial governments. The LGU GIS Capability 
Assessment Status and LGU GIS Capability Assessment 
Stages maps are readily available and published in the 
official website of Geoportal Philippines (www.geoportal.
gov.ph). The reports are also available to the general 
public.

Results and Discussions

Table 2 shows the data gathered from LGUs and 
provided by their City Planning and Development Offices 
(CPDOs) and Municipal Planning and Development 
Offices (MPDOs). From 2015 to 2021, the response 
average is 219 out of 1,715 LGUs or 14.27% over the 
universe. These responses categorized by GIS stage 
across the target period are shown in Table 3. 

Stages Description
  GIS_0 
  Awareness Stage Aware of GIS but has no plans to adopt the technology

  GIS_1 
  Planning Stage

Concepts and plans for the implementation of GIS applications in the LGU are 
defined and formulated

  GIS_2
  Development Stage GIS technologies are acquired and applications are initially developed

  GIS_3
  Operational Stage

Full utilization of geographic information (GI) technologies and GI application 
systems.

Target period No. of respondent 
LGUs Percentage

2015 184 11.99

2016 147 9.58

2017 288 18.76

2018 147 9.58

2019 202 13.16

2020 242 15.77

2021 325 21.17

Average 219 14.27
Table 2.  Provincial, City and Municipal respondent LGUs 

from 2015 to 2021.  The universe is 1,715 LGUs 
across the target period.

Target period
GIS_0 GIS_1 GIS_2 GIS_3

Total
No. of 

respondent 
LGUs

Percentage
No. of 

respondent 
LGUs

Percentage
No. of 

respondent 
LGUs

Percentage
No. of 

respondent 
LGUs

Percentage

2015 64 34.78 44 23.91 50 27.17 26 14.13 184

2016 22 14.97 38 25.85 34 23.13 53 36.05 147

2017 27 9.38 25 8.68 20 6.94 216 75.00 288

2018 2 1.36 10 6.80 5 3.04 130 88.44 147

2019 2 0.99 16 7.92 11 5.45 173 85.64 202

2020 3 1.24 12 4.96 12 4.96 215 88.84 242

2021 5 1.54 23 7.08 24 7.38 273 84.00 325
Table 3. Respondent LGUs categorized by GIS stage



For the survey period of   2015 to 2021, a remarkable 
increase of 950.00% was observed for stage GIS_3 (26 
to 273).  Conversely, for the same period, stages GIS_0, 
GIS_1, and GIS_2 significantly declined by 92% (64 to 5), 
48% (44 to 23), and 52% (50 to 24) respectively.  The 
growing numbers of LGUs on Operational Stage or GIS_3 
can be attributed to the increasing engagement of LGUs in 
various GIS programs, projects, and activities initiated or 
sponsored by institutions such as the NAMRIA Geomatics 
Training Center, University of the Philippines Training 
Center for Applied Geodesy and Photogrammetry (UP-
TCAGP),  GeoData Philippines, and Housing and Land Use 
Regulatory Board (HLURB). 

As shown in Figure 1, there is a significant increase 
in respondent LGUs under GIS_3 at the start of 2018  and 
there is a sustained growth for this category.

 
Survey period 2020 to 2021

The survey period of 2020 to 2021 are detailed in 
this paper to illustrate how the results might look in a 
specific survey cycle. For this period, the project team was 
able to gather the contact information of 81 provinces, 
146 cities, and 1,488 municipalities in the first month of 
its implementation. By November 2020, a total of 1,715 
letters of invitation were prepared for LGUs to participate 
in the survey. Only 242 out of the 1,715 or 14.11% 
responded. These responses comprised 11 provincies, 
22 cities, and 209 municipalities. The team extended 
the coordination and collection of survey results until 
the third week of November 2021.  The validation and 
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Figure 1. Graphical representation of the respondent LGUs categorized by GIS stage from 2015 to 2021

analysis of the survey results were re-scheduled from 
October to November 2021.  By December 2021, the 
adjustments made allowed for improved survey result 
collection to 567 out of 1,715 disseminated survey 
questionnaires.  Table 4 shows the response rates of the 
National Capital Region (NCR) at 88.24%, MIMAROPA 
at 58.97%, and Region XII at 51.85% respectively 
registering high response rates. On the other hand, 
Region IX at 5.00% and BARMM at 12.20% have the least 
number of respondent LGUs. 

Table 5 shows the survey findings in the survey 
period of 2020 to 2021 with a total 567 respondent 
LGUs. A total of 8 LGUs are on GIS_0, 35 LGUs are on 
GIS_1, 36 LGUs are on GIS_2, and majority or 488 
LGUs are on GIS_3. This suggests that majority of 
the LGUs surveyed utilize the GIS technology in the 
management of geospatial resources and for various 
applications.

Table 6 shows that in the same survey period with 
a total 567 respondent LGUs, most of respondent LGUs 
on GIS_3 belong to the First Income Class Category at 
30.94%, followed by  the Fourth Income Class at 20.08%, 
with the Special Income Class at 0.20%.  Most LGUs on 
GIS_2 belongs to Fifth Income Class at 27.78% while the 
least belongs to Second Income Class at 5.56%. Most of 
LGUs on GIS_1 belong to Fifth Income Class at 31.43% 
while the least belongs to Special Income Class at 2.86%. 
Most of LGUs on GIS_0 belong to Fourth Income Class at 
50.00% and the least in this are equally shared by Second 
and Fifth Income Class at 12.50%.
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Region Total no. of 
LGU

Target no. of 
LGU*

Respondent LGU Percentage of
Response Rate

Prov City Mun Total Over
total LGU

Over target 
LGU

BARMM 123 91 0 0 15 15 12.20 16.48

CAR 83 44 2 1 26 29 34.94 65.91

Caraga 78 69 1 2 22 25 32.05 36.23

NCR 17 17 0 14 1 15 88.24 88.24

Region I 129 86 2 4 41 47 36.43 54.65

Region II 98 68 2 2 32 36 36.73 52.94

Region III 137 81 4 3 49 56 40.88 69.14

Region IVA 147 102 2 4 27 33 22.45 32.35

MIMAROPA 78 65 1 2 43 46 58.97 70.77

Region V 139 63 3 3 30 36 25.90 57.14

Region VI 136 106 3 12 41 56 41.18 52.83

Regoin VII 149 85 0 8 42 50 33.56 58.82

Region VIII 75 58 0 3 25 28 37.33 48.28

Region IX 120 52 0 1 5 6 5.00 11.54

Region X 98 90 3 4 36 43 43.88 47.78

Region XI 54 48 2 3 13 18 33.33 37.50

Region XII 54 36 3 2 23 28 51.85 77.78

Total 1,715 1,161 28 68 471 567 33.06 48.84

Table 4.  Regional summary of responses for the coordination/dissemination of survey questionnaires 
for survey period 2020 to 2021

GIS 
Stage

No. of respondent LGUs in 2020 No. of respondent LGUs in 2021 Total Percetage
Prov City Mun Sub Total Prov City Mun Sub Total

GIS_0 - - 3 3 - - 5 5 8 0.47

GIS_1 - - 12 12 - 2 21 23 35 2.04

GIS_2 - - 11 12 - - 24 24 36 2.10

GIS_3 11 22 183 215 17 42 214 273 488 28.45

Total 11 22 209 242 17 44 264 325 567 33.06
Table 5. Respondent LGUs on GIS stages for the survey period 2020 to 2021

LGU Income 
Class GIS_0 Percentage GIS_1 Percentage GIS_2 Percentage GIS_3 Percentage

Special 0 0 1 2.86 0 0 1 0.20

1st 0 0 6 17.14 7 19.44 151 30.94

2nd 1 12.5 5 14.29 2 5.56 79 16.19

3rd 2 25 2 5.71 8 22.22 92 18.85

4th 4 50 8 22.86 9 25.00 98 20.08

5th 1 12.5 11 31.43 10 27.78 64 13.12

6th 0 0 2 5.71 0 0 3 0.62

Total 8 100 35 100 36 100 488 100
Table 6. Respondent LGUs on Income Class and on corresponding GIS stages for the survey period 2020 to 2021

*Target number of LGU whose invitations to participate in the survey were successfully sent.
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Figure 2. City and municipal LGU GIS response status for Years 2020 to 2021
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Figure 3. Provincial LGU GIS response status  for Years 2020 to 2021
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Figure 4. City and municipal LGU GIS Stages for Years 2020 to 2021
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Figure 5. Provincial LGU GIS Stages for Years 2020 to 2021



Figure 7. Geomatics training attended by LGUs
from 2020 to 2021

Figure 6. GIS software usage from 2020 to 2021

Figures 2 to 5 show the LGU response status covering 
coordination, dissemination, responsiveness, and non-
responsiveness.  It can be seen that a large number of LGUs 
were non-responsive to the survey.

It shall be noted that the total of 524 respondent LGUs 
belong to GIS_2 (36) and GIS_3 (488) categories. These 
LGUs have the capability of using  GIS software, establishing 
a network connectivity, capacitating personnel, and utilizing 
and producing geospatial data.  

Figure 6 shows the most commonly used GIS software 
among the 524 respondent LGUs. Several of these LGUs use 
one or more software.  QGIS tops the list with 455 followed 
by Google Earth with 222. 

The presence of a established network connectivity 
through a fast and stable internet facilitates the sharing of 
GIS data among LGUs. Out of the 524 respondent LGUs.  A 
total of 69.27% indicated to have network connectivity via 
the internet connections, 23.47% have either intranet or 
standalone network connectivity, while 7.25% respondent 
LGUs have not provided information.

Geomatics training is an important step towards building 
the GIS capability for LGUs.  For the survey period 2020 
to 2021 covering the 524 respondent LGUs, an integrated 
course in basic and advanced GIS tops the list at 16.39%.  As  
shown in Figure 7, other trainings attended by respondent 
LGUs were geotagging, drone mapping, and remote sensing 
among others.

An increasing demand for geospatial data is an indicator 
that LGUs have achieved a certain stage of GIS capability.  
Figure 8 shows the geospatial data usage of 524 select 
respondent LGUs.  A total of 472 LGUs have high usage of 
data on land and vegetative cover,  and protective/protected 
areas both at 45% data usage. 

Another indicator of  GIS capable LGUs is the ability 
to produce geospatial data that would provide fact-based 
support to local executives in their decision making process. 
Figure 9 shows that data on road networks top the list at 
7.60% followed by data on administrative boundary, land 
cover, land use, and harards.

The LGU GIS database has captured information based 
on comments from 567 respondent LGUS. 301 responses 
sought the assistance of NAMRIA on GIS capacity building. 
Also, there  were requests for topographic and hydrographic 
baseline information which NAMRIA primarily produces.  
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Figure 8. Data used by LGUs from 2020 to 2021

Figure 9. Data produced by LGUs from 2020 to 2021
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Furthermore, LGUs used the NAMRIA's Geoportal 
Philippines for geospatial data request from various 
national government agencies. 

Conclusions

 The results of the survey indicate the different levels 
of GIS usage in the LGUs.   The results also revealed the 
growth of LGUs on the operational stage since 2016 and 
interestingly, the sustained growth from 2018 to 2021. 
This shows that many LGUs are now embracing GIS 
technology as an effective tool for managing resources 
and for an informed decision-making process at the 
local level.

The increasing relevance of GIS technology among 
the LGUs may be attributed to existing national laws 
and policies in support of comprehensive land use and 
development planning.  Among these are the Local 
Government Code of 1991 (RA 7160) which mandates 
the LGUs to prepare a Comprehensive Land Use Plan 
(CLUP); Climate Change Act of 2009 (RA 9729); and 
the Disaster Risk Reduction and Management Act of 
2010 (RA 10121) which requires the mainstreaming of 
climate change adaptation and disaster risk reduction 
in all national and local development plans including 
the CLUP.  The Department of the Interior and Local 
Government (DILG) estimates that the LGUs prepare 
around 22 national government agency-mandated 
plans and around 11 other sectoral/thematic plans.  
Many of these plans require the use of geospatial data 
and the use of GIS technology. The diffusion of GIS is 
expected to take an upward trend in the light of the 
government’s program for LGUs – Seal of Good Local 
Governance, recently institutionalized through Republic 
Act 11292 or The Seal of Good Local Governance Act of 
2019, where one of the requirements is the CLUP.

In view of these developments, GIS capacity-
building interventions are being pursued in the LGUs.  In 
September 2021, the Local Government Academy (LGA) 
and the NAMRIA, entered into a three-year institutional 
partnership to enhance the capacities of the LGUs in 
local development planning through the use of advanced 
spatial-based applications.  The capacity enhancement 
is specifically designed to develop a pool of GIS resource 
persons and technical assistants from the DILG regional 
offices, LGUs, and academia that will be teaching GIS in 
their respective local government units. 

NAMRIA accordingly anticipates the growth in the 

demand for geospatial information. As such, the Agency 
is advocating an Open Data Policy to further democratize 
geospatial information in support of the planning needs 
of the LGUs.   Currently, NAMRIA is set to implement 
an Open Data Policy for its geospatial data products.   
It is envisioned to serve as a template and encourage 
other geospatial data producers to implement a similar 
policy.   The Open Data Policy of NAMRIA describes the 
controls that facilitate the exchange of sharing of data 
within the context of Geoportal Philippines (GeoPH) 
implementation. It covers all the technical branches 
of NAMRIA including the GeoPH stakeholders. The 
Policy shall represent the NAMRIA’s position on how 
data in the public domain should be treated; that is, all 
government-owned data which do not contain personal 
information, and do not create any threat to national 
security should be made discoverable, available and 
accessible in an easily reusable format by default.⚫
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The backdrop: We have finite land resources

Natural resources play an important role in providing ecosystem services 
which vary from provisioning, regulating, cultural, to supporting services 
(Millennium Ecosystem Assessment, 2005).  Land, one of the most valuable 
and integral components of natural resources, constitutes the terrestrial 

ecosystems.  It may be allocated for forest protection and production, protected areas, 
agriculture, residential, commercial, industrial, tourism, institutional, mining, and other 
purposes.  With all these allocations, it should be underscored that land is a finite and 
dwindling resource.

Anthropogenic activities such as rapid urbanization, economic development, and 
industrialization pose pressures and threats to our land resources.  These activities 
result in the trade-offs relating to land development and allocation.  Moreover, we have 
been experiencing the impacts of climate change which include rising temperatures, 
variabilities in precipitation, frequency and intensity of typhoons, and sea level rise; and 
the risks of more droughts, floods, heat waves, and forest and grassland fires.  If we have 
weak plans, strategies, and mechanisms, the intensity of these impacts on the basic needs 
of our society such as food security, water resources, human health, public infrastructure, 
energy, and human settlements will be severe (National Framework Strategy on Climate 
Change 2010-2022).  Land needs to be managed and protected as it is clearly a besieged 
resource given the unrelenting human activities and impacts of climate change.

Infomapper 202216

by For. Cristina M. Montoya, For. Merlyn S. Soriano, and For. Rose Arianne E. Borlaza

Participatory Mapping ofParticipatory Mapping of
Existing Land Uses Project:Existing Land Uses Project:

Retooling LGUs’ Land UseRetooling LGUs’ Land Use
Planning CapacityPlanning Capacity



The starting point:  Knowing our land 
resources 

To meet the challenges in the management, 
utilization, and monitoring of natural resources, 
baseline data are needed to identify their current status 
and formulate plans for their sustainable development.  
Existing land uses form part of such data.  As defined 
by Philippine Statistics Authority (PSA), land use is the 
“manner of utilizing the land, including its allocation, 
development, and management.”  The map depicting 
actual land uses in a given locality is called existing 
land use map.  At a national level, the mapping of 
existing land uses has not yet been implemented.  
Instead, it is incorporated in the Comprehensive Land 
Use Plans (CLUPs) prepared by the local government 
units (LGUs).  The Department of Human Settlements 
and Urban Development (DHSUD) has formulated three 
volumes of the CLUP Guidebook encompassing the 
12-step process of comprehensive land use planning.   
The guidebook defines land use planning as “the 
integration of institutional, decisional, and physical 
activities on sustainable use of land” (CLUP Guidebook 
Volume 1, 2013).  Land use planning is a step towards 
the sustainable use of land resources.

Retooling the LGU’s land use planning 
capacity

CLUP is a complex planning process which 
includes sectoral studies and zoning ordinances.  The 
preparation of existing land use maps is one of the 
process components.  The CLUP Guidebook briefly 
discusses this component which opens an opportunity 
to enhance the procedures in the guidebook.  NAMRIA 
implements the Participatory Mapping of Existing 
Land Uses Project (PMELUP) to help address this 
aspect.  The agency utilizes and applies Remote 
Sensing (RS) and geographic information system (GIS) 
technologies to delineate existing land uses from 
available high resolution satellite images, integrate 
data into geospatial information (GI), and prepare 
a thematic map.  The project is aligned with one of 
the functions of NAMRIA, pursuant to Section 22 (a) 
of Executive Order number 192, series of 10 June 
1987.  The function has to do with the “integration of 
geographic and related information to facilitate access 
to and analysis of data and their  transformation into 
useful information for resource policy formulation, 
planning, and management.”

PMELUP is participatory in nature because 
it allows the municipalities/cities to employ and 

contribute their knowledge and resources throughout 
the project implementation.  It recognizes the important 
role of LGUs as managers of our natural resources.  
As the  project lead, NAMRIA encourages the LGUs 
to include in their team, women members from the 
Provincial Planning Development Coordinator (PPDC), 
City/Municipal Planning Development Coordinator 
(CPDC/MPDC), GIS technicians, local Department of 
Environment and Natural Resources (DENR) officers, 
and other stakeholders.  The participation of the LGUs 
is underscored in capacity building and development 
of seamless and updated existing land use maps.  This 
approach allows the LGUs to see the mapping process 
in its entirety.  The LGUs are also able to facilitate a 
faster appreciation and assimilation of the procedures, 
including the varying uses of GI in planning, like 
through land use maps.

The project beneficiaries are the LGUs, different 
national government agencies (NGAs) and non-
government organizations (NGOs), and other concerned 
offices from the private and public sectors.

In 2018, the pilot testing of the project was 
conducted for the Province of Davao Occidental under 
the Foreign Assisted and Special Projects Service 
(FASPS) of the DENR.  In 2020, the project became 
one of NAMRIA’s regular projects, but because of 
work interruptions brought about by the COVID-19 
pandemic, only preliminary maps were produced 
for five provinces, namely: Masbate, Western Samar, 
Surigao del Norte, Sorsogon, and Sarangani. 

In 2021, PMELUP was fully implemented for the 
Province of Catanduanes.  Provincial and municipal 
existing land use maps were produced and capacity 
building was conducted through an online GIS training 
indicating a complete implementation of the project.  
In the ensuing discussion, the Province of Catanduanes 
will be cited in reference to the important activities of 
the project. 

The PMELUP's main activities

The project has six major activities as shown in 
Figure 1.  These are preliminary data preparation, field 
survey, data editing, preparation of final map and report, 
output distribution, and databasing.  The first activity, 
preliminary data preparation, involves gathering 
of satellite imageries and various data and thematic 
maps from LGUs, NGAs, and other concerned offices.  
During data gathering, the project background and 
schedule of activities are presented to and coordinated 
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with the LGUs.  This is a crucial activity in building the 
rapport needed to ensure the LGUs’ active participation 
throughout the project implementation.  Gathered data 
are organized, processed, and used as references.

Preliminary mapping mainly involves the 
overlaying of available thematic maps; and digitizing 
of structures, establishments, and natural features 
on a satellite image using QGIS, an open-source 
mapping software (Figure 2).  Classifying existing 
land use categories can be tricky at first because some 
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Figure 1. The PMELUP process flow 
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categories seem to overlap (e.g., agricultural area 
within forestland, residential, and commercial areas) 
while some cannot be easily interpreted by just looking 
at the satellite image.  Thus, additional information 
from consultation with the stakeholders is required.  
It is also necessary to have enough understanding of 
the definition/description of every land use category 
consolidated by the project based on various references, 
mainly from CLUP Guidebook and existing policies and 
laws.  The major output of preliminary data preparation 
is the integrated preliminary map of existing land uses.

Figure 2.  A sample of thematic map overlay used as a reference in classifying existing land uses



To verify and enhance the integrated preliminary 
map of existing land uses, a field survey is conducted.  
The survey mainly comprises consultation and field 
validation activities.  The preliminary map is presented 
to the LGUs and other stakeholders for consultation. 
Areas in which actual use of land may be confusing and/
or conflicting are given emphasis during discussion.  
After the consultation, the preliminary existing land 
use map is validated on the ground.  Priority sites for 
validation include (a) an area/polygon on the map 
which has confusing and/or conflicting uses that were 
not clarified during consultation, (b) an area/polygon 
which is not visible on the available and most recent 
satellite images, and (c) an area/polygon which cannot 
be identified even by the LGUs and other stakeholders.

During field validation, global navigation satellite 
system (GNSS) readings using Global Positioning 
System (GPS) units and photographs are recorded 
and documented.  Interviews with stakeholders and 
gathering of additional information are undertaken if 
necessary.  All the inputs from the consultation and 
field validation are incorporated in the preliminary map 
during data editing.  Comments, additional information, 
and misclassified and unclassified categories are added 
and corrected accordingly.  A three-step quality control 

Infomapper 202219

process is also carried out during this activity as shown 
in Figure 3.  This is to minimize and/or eliminate the 
error that the mapper might commit during visual 
interpretation.  After updating/editing the preliminary 
map, topology checking is performed.

If the maps have no more errors, the project 
will proceed to the preparation of final maps using 
a standard layout.  Once prepared, map layouts are 
finalized and printed.  Digital and printed copies 
of the provincial/municipal existing land use maps 
and other related data are provided to the LGUs and 
other stakeholders during the output distribution.  In 
the case of Catanduanes, its municipalities formally 
acknowledged NAMRIA and expressed the relevance 
of the project to and its impacts on their CLUP 
preparation.  Snapshots of data gathering, consultation, 
field validation, and output distribution are shown in 
Figure 4.  All the activities undertaken and outputs 
produced are discussed and summarized into a project 
report.  Lastly, project outputs and related data are 
archived in the NAMRIA server and other available 
storage media while the map outputs are uploaded 
to the agency’s Environment and Natural Resources 
Management Information System (ENRMIS) as part of 
the databasing activity of the project.

Figure 3.  The three-step process of quality control for the validated and edited existing land use map before its finalization
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Figure 4.  The snapshots illustrate the active participation of the LGUs of the Province of Catanduanes in the conduct of data 
gathering, consultation, field validation, and output distribution.  They are indicative of the project’s participatory approach. 
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The existing land use maps

PMELUP adopted the existing land use 
categories indicated in CLUP Guidebook 
Volume 1, 2013, Table 4-3 and Table 7-1.  
The categories were further developed 
and finalized into 19 main categories, 
where 10 have subcategories (Figure 5).  
For Catanduanes, one provincial and 11 
municipal existing land use maps, were 
produced.  In addition, existing land use 
maps on a scale of 1:10,000 were also 
provided (Figures 6-8).  The existing land 
use maps allow us to inspect an area 
and see the general distribution of land 
use categories.  While the map layout 
of existing land uses does not include 
statistics, its digital file in shapefile format 
provides a comprehensive database 
which can be organized and processed 
for other uses.  A seamless and integrated 
provincial map of existing land uses was 
produced by the project.  The main and 
subordinate land use categories are listed 
in the map legend.  However, based on 
the available references, only the main 
categories have a unique symbology. 

Currently, some LGUs do not practice 
seamless and integrated mapping of 
existing land uses.  They instead prepare 
every land use category as a separate 
layer or have different files/maps for 
residential, institutional, commercial, 
infrastructure, and other uses.  This 
practice usually leads to overlapping 
categories, slivers, and gaps in an area 
or polygon, and other topological errors.  
In addition, since most of the LGUs use 
different administrative boundaries, 
gaps and overlaps are sometimes 
created when merged into a provincial 
map.  Boundary disputes are the primary 
issues raised by LGUs.  In some cases, 
these issues affect the mapping process 
because they have become the focus of 
the discussions.  To address these issues, 
the city/municipal existing land use map 
of an LGU is produced by extracting it 
(i.e., using the clipping process in GIS) 
from the integrated provincial map 
using their preferred boundary for 
presentation purposes.
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Figure 5.  The existing land use categories with codes and symbology

Code
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Figure 6.  PMELUP main output:  Provincial existing land use map for Catanduanes
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Figure 7.  PMELUP main outputs: (top) Municipal existing land use map for Catanduanes; and (bottom) Existing land use map 
on a scale of 1:10,000 for Catanduanes 
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Figure 8.  PMELUP main output:  Index Map used by the project



GIS training

The provision of the existing land use map of 
LGUs is not enough to fully realize the potentials of 
the project, because this kind of map requires regular 
updating.  A means to retool and enhance the CLUP 
preparation of LGUs is needed.  Thus, the project builds 
the capacity of the LGUs through GIS trainings. 

For Catanduanes, capacity enhancement was 
made possible through a five-day online training on 
Basic GIS using QGIS (Figure 7).  This was attended by 
representatives from LGUs, mostly Municipal Planning 
and Development Offices and GIS technicians/mappers.  
The training was conducted in collaboration with the 
NAMRIA Geomatics Training Center (GTC).  Learnings 
provided by this training include discussions and 
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Figure 9. LGU participants and NAMRIA facilitators during the five-day online training on Basic GIS using QGIS

hands-on QGIS interface familiarization, map creation, 
processing, and layout preparation.  These learnings 
are necessary to make the participants capable of 
utilizing and updating the existing land use map.  
NAMRIA provides technical support to the LGUs after 
the training. 

In summary, the capacity building efforts have 
the following tangible components:  introduction of 
the project’s new processes, training on standards and 
techniques in mapping of existing land uses, data sharing, 
and post-training LGU-initiated requests for technical 
support.  These efforts understandably bring about non-
tangible results for the LGUs such as, more control and 
confidence in the updating of maps; ability to lessen or 
eliminate dependence on outside help; appreciation and 
finding more uses of GI, among other things.



Refining the PMELUP’s potentials and the 
way forward

PMELUP is a relatively new project, but the map 
outputs and capacity building provided to Catanduanes 
Province and its municipalities significantly improved 
the crafting of their plans, mapping of existing land 
uses, and other aspects of local governance.  The 
participatory approach developed the LGU's strong 
sense of  ownership and more confidence in and control 
of the map outputs.  The NAMRIA-LGU partnership in 
this project has rediscovered that retooling the LGU's 
capacity through participatory mapping is a major leap 
to sustain the updating of baseline data necessary for 
the better management, utilization, and monitoring of 
our natural resources. 

As a way forward, the project recommends the 
formulation of harmonized mapping standards and 
procedures by the various stakeholders.  The project 
discovered additional categories and that the process of 
classifying some categories vary among LGUs.   Currently, 
the CLUP Guidebook is the only published reference 
for existing land use categories.  Thus, there should 
be strengthening of the collaboration among NAMRIA, 
DHSUD, LGUs, and other stakeholders; and the review of 
existing policies and guidelines to produce nationwide 
existing land use maps in the shortest time possible.  
The passage of the long overdue National Land Use Act 
may also address the uncertainties in terms of financial 
requirements of the project and establish the support 
mechanisms for the smooth preparation of updated, 
harmonized, and integrated existing land use data.⚫
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A number of national legislation and issuances are some of the moving forces 
behind claims to municipal waters.  These led to the eventual participation 
of NAMRIA as the technical arm of the Department of Agriculture (DA).  The 
role of NAMRIA  is to provide geospatial information (GI) and technical 

assistance to help manage and protect these waters.

The passage of Republic Act (RA) number 8550, or the Philippine Fisheries Code of 
1998 paved the way for the institutionalization of the “development, management, and 
conservation of the fisheries and aquatic resources” in the country.  As a nod to its primary 
goal of achieving food security, the code declares a state policy of protecting the “rights 
of fisherfolk, especially of the local communities giving priority to municipal fisherfolk, in 
the preferential use of the municipal waters” which have already been appropriated in RA 
7160 or the Local Government Code of 1991 with boundaries not exceeding 15 kilometers 
from their respective coastlines.  Section 18 of RA 8550, however, permits the municipal or 
city government to allow “small and medium commercial fishing vessels to operate within 
the 10.1 to 15-kilometer area from the shoreline in municipal waters” subject to some 
criteria and restrictions.  Section 123 vests in the DA the power to authorize NAMRIA to 
delineate such boundaries.  RA 8550 was later amended in 2015 by RA 10654 to address 
illegal, unreported, and unregulated (IUU) fishing.

In 2001, the Department of Environment and Natural Resources (DENR), being the 
parent agency of NAMRIA, released DENR Administrative Order No. 2001-17 to provide 
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guidelines for delineating/delimiting municipal waters.  
The Order was revoked in 2003 because of legal 
technicalities per Department of Justice (DOJ) Opinion 
No. 100 (2002).

The DA Administrative Order No. 01 issued in 2004 
(DAAO 01s.2004) provides “Guidelines for Delineating/
Delimiting Municipal Waters for Municipalities and Cities 
without Offshore Islands” and is now the only document 
pertaining to such matter. NAMRIA acknowledges 
this issuance as a guide in carrying out its technical 
obligation to the LGUs.  The delineation/delimitation for 
municipalities and cities with offshore islands is pending 
subject to the release of appropriate DA guidelines.

Despite DENR AO No. 2001-17’s revocation, its 
policy declaration that “(t)he delineation/delimitation 
of municipal waters will define the geographic extent of 
the city or municipality’s taxation or revenue-generating 
powers, its law enforcement jurisdiction, resource 
allocation, and general management powers” is a concise 
and most appropriate justification for the need to map 
such boundaries.

For context, it is deemed imperative to define, and 
in the process, differentiate, the scopes of delineation 
and delimitation as these terms shall be prominent 
throughout the article.  DAAO 01s.2004 defines 
delineation as “the determination of the outer limits of 
the municipal waters of a municipality.”  This process, 
in the meantime, shall consider only the full extent of 
the 15-km boundaries as provided for by RA 8550.  
Delimitation, on the other hand, takes into account the 
existence of an adjacent and/or opposite municipality 
which may have an overlapping boundary.  The presence 
of an overlap means that all municipalities with a stake 
in that area will have to equally share it, effectively 
disqualifying them from the full appropriation of the 15-
km water boundaries.

The mandate of NAMRIA in this matter should not be 
strictly construed as a proactive role.  While the agency 
keeps a database of preliminary maps and technical 
descriptions of the nation's municipal waters, it cannot 
move forward with the official process of delineation/
delimitation without formal requests from the concerned 
LGUs.  The sustenance of the entire process, from the 
submission of a formal request to the enactment of 
an ordinance, involves iterative communication and 
coordination between the agency and the requesting 
LGU.

As a request is received, the process of delineation/

delimitation commences and NAMRIA undertakes 
the following technical activities:  validation of coast 
terminal point (CTP); nautical chart appreciation and 
training on the use of global navigation satellite system 
(GNSS) receivers like handheld Global Positioning 
System (GPS) receivers; delineation/delimitation of 
municipal waters; delineation of 10.1-15-km municipal 
waters boundary; and demarcation of seven-fathom 
depths.  Each of these activities is described and 
explained in this article.

Validation of CTP and resolution of 
boundary conflicts

The first form of technical assistance afforded 
by NAMRIA to any requesting municipality  is the 
validation of the CTP, defined by DAAO No. 01s.2004 
as “boundary points on the coast that are common 
to two adjacent municipalities.”  In the mapping of 
municipal waters, these points are used as references 
from which to measure the 15-km line bounding 
these waters.  The coordinates of the CTP are initially 
extracted from NAMRIA’s existing charts, necessitating 
that these points be validated on the ground by the 
agency's personnel.
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Figure 1. Validation of CTP between the adjacent 
municipalities in Surigao del Sur



There were instances during fieldworks when the 
physical municipal boundary monuments or MBMs 
were recovered and subsequently adopted as the CTPs. 
Otherwise, the CTPs from the NAMRIA charts were 
unanimously adopted by the concerned municipalities.  
Any contestation to the location of these points has 
to be settled by these same parties.  The Authority 
emphasizes that a CTP shall not be treated as an 
alternative to a physical MBM in case the latter is not 
recovered; these two points serve separate purposes.  
The MBM can serve as a marker of both political and 
coastal boundaries, while the CTP should be used for 
the sole purpose of delineating/delimiting municipal 
waters.

Training on nautical chart appreciation 
and the use of handheld GPS

The proper reading and plotting of coordinates, 
represented by latitude and longitude, is an 
indispensable technical skill in effecting policing powers 
in the municipal waters.  It allows law enforcement 
personnel to identify the bounds of their waters, 
assess if certain violations have been made within their 
jurisdiction, and consequently impose the necessary 
penalties enacted by the governing LGU.  This is why 
in 2008, the Authority started providing a per-request-
training program for LGUs on chart appreciation and 
the use of handheld GPS receivers.  This program is 
designed primarily for the Bantay Dagat (sea patrol) 
personnel who enforce the law within their respective 
municipal waters.  The LGU can also include in the 
program other technical personnel and stakeholders as 
deemed necessary. 

Delineation/delimitation of municipal 
waters

The points comprising the outer limits of the 15-
km municipal waters are plotted using the official 
charts published by the Nautical Charting Division 
of the Hydrography Branch (HB).  The coordinates of 
such points are also extracted from these charts.  Once 
identified, these points are imported into a geographic 
information system (GIS) software to produce the 
delineated/delimited municipal waters maps.

The preliminary maps and technical descriptions of 
the 15-km bounds were already distributed to coastal 
LGUs as far back as 2001 when NAMRIA conducted 
a series of orientations regarding the delineation/
delimitation of their municipal waters.  The said files 
may form the basis for subsequent consultations and 

revisions that the LGUs will employ should they decide 
to officially delineate their waters.  The final map duly 
certified by the NAMRIA Administrator shall be part of 
the “final and definitive delineation and/or delimitation 
of municipal waters.”  This entire process is governed 
by the provisions of DAAO 01s.2004.

It must be noted that although there are preliminary 
maps and technical descriptions for coastal LGUs with 
offshore islands, their official delineations/delimitations 
are pending, subject to the release of the necessary 
technical guidelines from the DA.  The release of such 
guidelines will determine the coastlines from which the 
15-km lines shall be measured.
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Figure 2. Chart appreciation and handheld GPS training 
for LGU personnel and Bureau of Fisheries and Aquatic 
Resources (BFAR) FishCORAL community facilitators of 

Region 5 held in Naga City

Figure 3.  Delineation/delimitation of municipal waters of 
Magdiwang, Romblon using Chart 4411
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Figure 4.  Status of municipal waters delineation per region

Delineation of 10.1-
15-km municipal 
waters boundary

The delineation of the 
10.1-15-km municipal waters 
boundary, as provided for by 
Rule 18.1 of the implementing 
rules and regulations (IRR) 
of RA 8550 as amended 
by RA 10654, pertains to 
the mapping of a series of 
points and connecting lines 
that are 10.1 kilometers 
from the coastline.  This line 
establishes the area where 
the LGUs can permit small 
and medium commercial 
fishing boats to operate.  
An ordinance granting this 
permit, however, cannot 
be promulgated unless an 
earlier ordinance adopting 
the boundaries of the 15-km 
municipal waters is passed.

Figure 5. Municipal waters of Capalonga, Camarines Norte showing its 15-km delimitation (with ordinance), 10.1-15-km 
delineation (preliminary), and seven-fathom demarcation



Demarcation of seven-fathom depths

Fishing in waters with depths of less than seven 
fathoms (1 fathom = 6 feet) is one of the expressed 
prohibitions of commercial fishing.  As such, there is a 
need to identify if there are areas within the 10.1 and 
15-km boundaries that fall in this category.  NAMRIA 
has the technical capacity to extract the seven-fathom 
isobaths from the charts produced by the Hydrography 
Branch.  The isobath is a line drawn on a map that 
connects all points with equal depth, in this case,  seven 
fathoms and less.  The coastal municipalities can request 
from NAMRIA the map and technical description of 
these areas, if available. 

NAMRIA reiterates that LGUs can request 
preliminary data in the form of maps, technical 
descriptions, and shapefiles regardless of the status 
of their delineation/delimitation.  These data are 
commonly used by LGUs in crafting fishery policies and 
coastal resources management plans. 

Making our case for municipal waters 
delineation

The absence of a certified map and technical 
description, or an ordinance, does not invalidate 
the existence of municipal waters for any coastal 
LGU.  Neither should it deter any municipality from 
exercising its law enforcement activities within its sea 
territory.  Such entitlement is part of the devolution 
of management powers institutionalized by RA 7160 
and further strengthened by RA 8550 as amended by 
RA 10654.  However, the delineation/delimitation of 
municipal waters is a crucial first step towards a more 
sustainable and resilient coastal resources management 
plan as it provides clear and defined geographic limits 
of municipal waters.  These established geographic 
limits help maximize the area of jurisdiction and the 
resources contained therein, and ensure that the rights 
of the municipal fisherfolk are fully protected in these 
waters.  In cases of overlapping boundaries among 
adjacent or opposite municipalities, delimitation 
ensures that all concerned municipalities are granted 
the fullest possible extent of municipal waters, that 

Infomapper 20233

encroachment issues are swiftly settled, and that the 
marine resources thriving in these contested areas are 
equally distributed among the artisanal fisherfolk for 
whom these waters are preferentially reserved. 

The delineation of municipal waters, as stipulated 
in the amended RA 8550, experiences delays given its 
multifaceted nature.  The pending issuance of guidelines 
for the delineation of waters for coastal municipalities 
with offshore islands is also a major deterrent to the 
full enactment of the amended Act.  Nevertheless, LGUs 
that need data and technical assistance from NAMRIA 
can contact the agency through official communication 
channels. ⚫
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The world is changing fast.  Just a couple of years ago, we have witnessed 
how extreme wildfires consumed parts of Australia, the Amazon, and the 
west coast of the United States of America.  These fires destroyed ecosystems 
in their path and released more carbon into our atmosphere.  In our own 

country, we have felt how storms have become bigger and stronger such as the likes of 
Super Typhoon Rai (locally known as Odette) which left thousands of families devastated. 
These events have all been linked to the effects of global warming and climate change and 
are the most visible warning signs of an even worse future to come if we fail to act on the 
climate crisis accordingly.

Back in 2015, the United Nations (UN) made a universal call to action for countries 
to make a collective effort to achieve what we call the Sustainable Development Goals 
(SDGs) or Global Goals which cover the challenges of poverty, inequality, environmental 
degradation, and impacts of climate change (United Nations Department of Economic 
and Social Affairs, 2016).  These goals are interlinked and designed to have a holistic 
approach in transforming our world to a more sustainable future where all human beings 
can prosper.  Still, questions remain.  How would we know if we are doing enough?  How 
would we know if “enough” is enough?  Fortunately, we have technologies like Unmanned 
Aerial Vehicles (UAVs) or commonly known as drones to help us see the bigger landscape 
up close.
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More eyes in the sky: Drone technology 
in the geospatial world

Drones are gaining popularity since their  
commercialization and are becoming favorite tools in 
various fields of research and practical applications.  
They are flying robots that can be deployed with 
different levels of autonomy.  Drones can range from 
being remotely-piloted to being operated with more 
advanced autonomy, relying on systems of sensors and/
or components for flight plans to calculate movement 
and actions.  They come in different sizes and designs, 
and can be equipped with passive or active sensors 
such as infrared and thermal sensors, image sensors, 
chemical sensors, and light detecting and ranging 
(LiDAR) sensors to fulfill different purposes.

Drones bring many advantages to mapping, 
surveying, and 3D modeling.  Aerial photography was 
significantly more difficult before drones came into 
play.  To gather remotely-sensed data of the surface of 
the Earth before the creation of satellites, pilot-flown 
aircrafts loaded with sensors were used.  The use of 
drones is presently a less expensive alternative in 
getting remotely-sensed data.

Drones have enabled us to gather geospatial data 
cost-effectively and accurately with the continuous 
improvements in camera and sensor technologies, and 
the use of global navigation satellite systems (GNSS).  
Using drones enables us to gather data in hazardous or 
inaccessible sites and is more time-efficient compared 
to traditional surveying methods as it could cover more 
area with less time.  3D Modeling is also made easier 
as drones can be programmed to capture sufficient 
data to be able to generate a three-dimensional model 
of an area which is helpful for city planning, flood 
simulations, damage assessment, and the like.

Figure 1. A quadcopter drone

Table 1. Multicopters and fixed-wing drones

A multicopter or multirotor drone A fixed-wing drone

A quadcopter drone A dual propeller fixed-wing drone
• has multiple rotors and propellers that are created 

for vertical takeoff and landing
• requires a catapult or a hand-launch to take flight 

and a wide-open and soft surface to land due to 
their inability to hover

• has low range and endurance (20-40-minute flight 
duration)

• is more energy efficient with a flight duration of 50-
110 minutes or more

• may be composed of three, six, eight, or even 
more rotors with different rotor arrangements

• is capable of flying at a higher altitude than a 
multicopter which makes it suited for Beyond Visual 
Line of Sight (BVLOS) drone missions which can 
also carry more payload

• is easy to operate and is best for surveying, 
monitoring, and inspecting small map areas

• is ideal for larger area mapping
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Drone applications in support of the 
SDGs: Local use cases

In the Philippines, organizations, companies, and 
local government units (LGUs) have adopted the use 
of drone technology in their arsenal of data collection 
methods to address existing problems in communities.  
The following are some highlights on the use of drones 
in our country and how these projects have helped in 
advancing our progress towards the SDGs.

1. Drones for land surveying and titling 
(addressing SDGs #1 No Poverty and #10 Reduced 
Inequalities)

According to The Asia Foundation (TAF), 
only about 50% of 24 million land parcels in 
the Philippines have formal land titles in 2016.  
Many Filipinos still do not have secure property 
rights which could give a leg up in getting out of 
poverty.  This is a barrier to economic growth.  
With a formal land title, generations of a family 
would have the assurance that they will never be 
displaced due to lack of ownership.  A property 
may also be used as a collateral to secure loans 
for investments or businesses.  Land titling could 
open up opportunities that could spur economic 
growth and reduce poverty.

One of the factors identified for having a huge 
chunk of untitled lands despite being occupied is 
the high cost of land surveys required for plots of 
land to be titled.  In order to address this problem, 
the Foundation for Economic Freedom (FEF) 
and TAF worked together on a project called 
“Technology for Property Rights.”  The project 
aimed to introduce innovative tools like drones 
to accelerate land titling in the Philippines.

FEF and TAF partnered with other 
organizations, government units, and agencies 
to test drone effectiveness in land surveying.  
They found out that drone surveys with ground 
control points were 95% as accurate as the 
results from traditional field measurements.  The 
study proved that using drones was faster than 
traditional surveying methods and cost-effective 
when dealing with huge parcels of land. 

As the accuracy of the land surveys utilizing 
drones was meeting the government’s accuracy 
standard for land titling, in early 2018, the Land 
Management Bureau (LMB) of the Department 
of Environment and Natural Resources (DENR) 
issued Memorandum Circular No. 2017-003.  
This made the Philippines one of the pioneers in 
Asia to use drones for the purpose of land titling.

Figure 2.  A 3D model generated from drone shots taken during the 2018 rehabilitation project in Boracay Island 



2. Drones for land use planning (addressing SDG 
#11 Sustainable Cities and Communities)

Land use planning is essential in ensuring 
that a community’s needs are met while 
making use of resources efficiently and 
avoiding or minimizing environmental damage 
to safeguard the needs of future generations 
as well.  Without a proper land use plan, cities 
and communities could develop in disorder 
and could result in irreversible situations or 
problems that would be very costly to remedy.

In acknowledgement of the need for land 
use planning, the Local Governance Code 
(Republic Act 7160) prescribes the preparation 
of Comprehensive Land Use Plans (CLUPs) by 
LGUs.  The CLUP covers the whole territory of 
the LGU which includes municipal land area 
and waters.

The Department of Human Settlements 
and Urban Development (DHSUD) states that 
around 10% of LGUs have no CLUPs and around 
54% have outdated CLUPs.  In the CLUP work 
plan schedule, physical land use studies already 
cover about seven months.  Some difficulties 
that LGUs may be facing are the costs and issues 

in acquiring up-to-date geospatial data needed 
to complete these physical land use studies.  
Drone mapping could help as it provides high-
resolution images, reduces costs, and shortens 
the time needed to complete the land use 
studies.  Drones are worthy investments as 
CLUPs need to be updated regularly.  They can 
also be used for other purposes such as tax 
mapping and site inspections.

 One of the municipalities known to have 
used drones and geospatial information system 
(GIS) in preparing their CLUP is the Municipality 
of Cordova in Cebu with the help of FEF, TAF, 
LMB-DENR, Micro Aerial Projects, Skyeye, Inc., 
and Omidyar Network.

3. Drone mapping for agriculture (addressing 
SDG #2 Zero Hunger)

Agricultural lands typically cover vast 
areas of land which makes these difficult to 
manage.  With drones in the picture, regular 
monitoring and data collection could be done 
to make sure that everything is in order.  
Problems could be detected and solved earlier, 
and improvements could also be done based 
on the data gathered.
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The Department of Agriculture (DA) 
has started to implement and promote the 
usage of drones for agriculture.  Stated in 
their Memorandum Order No. 63, series 
of 2021, drones provide many advantages 
in agricultural operations such as taking 
rapid field measurements, monitoring crops, 
inspecting soil conditions, and detecting pests 
and diseases.  Data gathered by drones could 
be used in analyzing crop yields and farm 
efficiency, determining the best locations for 
infrastructure projects and service facilities, 
and assessing pre- and post-disaster damage.  
Through the use of drones and data analysis, 
our resources like water and farm inputs could 
be used efficiently and could optimize our 
agricultural output.

4. NAMRIA Drone mapping projects (addressing 
SDGs #14 Life Below Water and #15 Life on Land)

To test its capability in 3D modeling and 
supplement the large-scale topographic base 
mapping activities of the agency, NAMRIA acquired 
drones in 2018.  Since then, the drones have 
supported various mapping activities of NAMRIA 
and national government projects.  The agency 
supported the National Task Force Boracay (NTFB) 
and took part in the rehabilitation of Boracay 
Island by acquiring aerial photos and videos, and 
producing orthophotos of wetlands and other 
areas of interests on the island.  The creation of 
3D models aided in the identification of structures 
encroaching easements and in monitoring the 
rehabilitation efforts of the government.

Figure 3. Orthophoto of Marawi City's MAA (NAMRIA, 2018)
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In 2018, NAMRIA was also tapped to assist 
in the rehabilitation efforts of the government 
in the Most Affected Area (MAA) of the Siege 
of Marawi as part of the Kambisita 2 Social 
Cartography Project of the DENR.  The agency 
established geodetic control points to be used 
as references in surveys and undertook drone 
mapping covering the ~300 hectares of the 
MAA.  The resulting orthoimage has a 2-cm 
ground sampling distance. 

Adopting drone technology: 
Requirements, limitations, and future 
directions

As governments have a major role to ensure that 
the SDGs are met, supporting projects that promote 
sustainability should be one of their key investments.  
Geospatial technologies can be utilized to analyze the 
past, present, and even probable future of spaces 
in order to plan and implement effective measures 
to steer development towards sustainability. LGUs 
could follow the example of the different projects 
aforementioned and benefit well from initiating 
their own projects with the use of GIS and drone 
mapping.  

Adopting drone technology has requirements 
and limitations.  Some of the key considerations in 
adopting drone technology are budget, purpose, 
and training.  Building capacity for drone mapping 
should be done with purpose in mind.  Since there 
are several types of drones with different capabilities, 
selecting the most suitable drone for the job is a 
must.  For example, fixed-wing drones are better 
used for covering large areas like agricultural lands.  
It is important to prepare a budget for compatible 
hardware and software, and have trained staff for 
drone operations and data processing. LGUs must also 
follow the rules and regulations that have been set by 
the Civil Aviation Authority of the Philippines (CAAP) 
regarding drone operations.

Seeing the value and potential of drones in various 
fields of applications, it would be good to see more LGUs 
to make use of this technology to foster sustainability 
and to improve the quality of human lives.  There are still 
a lot of possibilities to be unlocked as drone technology 
evolves.  Hopefully, drone technology will keep being an 
ally of sustainable government practices.  We must keep 
in mind our responsibility to utilize such technologies 
for the betterment of our country, our people, and our 
world.⚫
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The 2020 Philippine Land Cover Map
by Bonifacia B. Daet

The 2020 Philippine Land Cover Map 
(2020 PLCM) is the most recent 
nationwide land cover map of the 
country.  The map was updated 

utilizing the latest satellite imagery and remote 
sensing techniques, and geographic information 
system (GIS) supplemented by a ground validation 
survey.  The project to produce the 2020 PLCM was 
undertaken for the Land Cover Mapping Project 
of NAMRIA, under its Resource Assessment and 
Mapping core function. 

Land cover refers to the (bio) physical cover 
that exists on the earth's surface, which includes 
vegetation, water, naked rock, bare soil, and urban 
infrastructure (Gregorio & Nations, 2005).  Land 
cover data provide baseline information for a wide 
range of applications including natural resource 
management planning, greenhouse gas (GHG) 
inventories, climate change studies, and monitoring 
changes in landscape dynamics over time.

In partnership with the Forest Management 
Bureau (FMB), the first nationwide Land Cover 
Mapping project was undertaken and generated 
through the visual interpretation of Landsat 7 ETM 
with a 30-meter resolution but without ground 
validation.  The output was published as the 2003 
Land Cover Map with 21 land cover categories 
based on Food and Agriculture Organization (FAO) 
land classification scheme.  The 2010 Land Cover 
Map was completed and features 14 aggregated 
land cover categories.  This was done through visual 
interpretation of ALOS AVNIR-2 (10m), SPOT 5 
(10m), and Landsat 7 ETM (30m) satellite imageries 
complemented by ground validation.  The 2015 
Land Cover Map was generated through digital 
interpretation using Object-Based Image Analysis 
(OBIA) of Landsat 8 imagery with a 30-meter 
resolution and complemented by ground validation. 
To make mapping of spectrally comparable classes 
easier, the 14 land cover categories were further 
aggregated to 12 categories for this map.

In 2017, NAMRIA started updating the 2020 
PLCM.  The primary data source for this project was 

Sentinel-2 satellite image with a 10-meter resolution 
acquired between 2016 to 2021.  As in the previous 
cycle, the data were interpreted using digital image 
classification utilizing OBIA and with 12 land cover 
categories consistent with the classification scheme 
of the previous cycle.  The preliminary land cover 
maps for 60 provinces were validated on the ground 
before the outbreak of the COVID-19 pandemic.  For 
the remaining 21 provinces, image validation was 
performed wherein sampling points were validated 
through visual inspection of satellite images with 
higher spatial resolution.  To calculate the accuracy 
of the preliminary maps, classified data were 
compared to the field or image validated data and 
presented as an error matrix.  The overall accuracy 
derived for the 81 provinces surpasses 85%, which 
conforms with the international nominal accuracy 
benchmark. 

The validated land cover maps were presented 
to the DENR regional offices and local government 
units (LGUs) for comments.  The comments were 
verified and incorporated into the final map.  A 
regional output presentation for field-validated 
provinces was carried out on site before the 
pandemic.  Following the outbreak, provincial 
presentations were held virtually/online.  The 2020 
PLCM became available in NAMRIA in June 2022 
and copies of the provincial land cover maps and 
statistics will be distributed to the DENR offices and 
LGUs.  The PLCMs for the years 2003, 2010, 2015, 
and 2020 are in the succeeding page.⚫
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Updates on the NAMRIA Standards for
Hydrographic Surveys 

by Engr. Mary Genevieve C. Borbon

presentation of deliverables were considered in the 
drafting of the current NSHS edition.  The following are 
the notable updates in the second edition of the NSHS:

Horizontal and vertical positioning

In the establishment of horizontal controls, 
surveyors are reminded to use the latest realization of 
WGS84 as datum.  For global navigation satellite system 
(GNSS) post-processing methods, the use of online 
Precise Point Positioning (PPP) has been included as 
one of the options.

Depth sounding

The second edition of the NSHS adopted the 
inclusion of the “Exclusive Order” from the sixth edition 
of IHO S-44.  The exclusive order is intended for use 
in shallow water areas such as harbors and berthing 
areas) with minimum under keel clearance and bottom 
characteristics that are potentially hazardous to 
vessels.  It requires a stringent 200% feature search 
and 200% bathymetric coverage for compliance.  The 
general standards for depth are summarized as follows:

The second edition of NAMRIA Standards 
for Hydrographic Surveys (NSHS) was 
published by the Hydrography Branch 
(HB) of NAMRIA in December 2021.*  

These standards are being updated to provide the 
specifications required in the conduct of hydrographic 
surveys in the Philippines.  The NSHS serves as the main 
reference for surveys performed by HB, but it may also 
be used by private surveyors and other organizations 
conducting local hydrographic surveys.

The NSHS is largely based on the International 
Hydrographic Organization’s (IHO) Standards for 
Hydrographic Surveys – Special Publication No. 44 (IHO 
S-44).  The IHO S-44 specifies the minimum standards 
for hydrographic surveys conducted to compile nautical 
charts.  The publication of the sixth and current edition 
of the IHO S-44 in September 2020 prompted the re-
evaluation of the first edition of the NSHS.  The new IHO 
and NSHS editions do not render the previous editions 
obsolete, rather, they update the standards.  Thus, the 
new editions do not invalidate surveys conducted in 
accordance with previous editions.  Field observations, 
as well as best practices in surveying, processing, and 

Order Exclusive Order Special Order Order 1A Order 1B Order 2

Description of 
areas

Shallow areas 
where there is 
strict minimum 
under-keel 
clearance and 
maneuverabiliy 
restrictions

Shallow waters in 
major ports and 
harbors, shipping 
channels. Under-
keel clearance is 
critical in these 
areas

Areas shallower 
than 100 m 
in berthing 
areas, ports 
and harbours. 
where under-keel 
clearance is less 
critical

Areas shallower 
than 100 m where 
general depiction 
of the seabed 
is adequate 
and under-keel 
clearance is not an 
issue at all

Areas deeper 
that 100 m where 
general depiction 
of the seabed is 
adequate

Maximum 
allowable THU 1 m 2 m 5 m +5% of depth 5 m +5% of depth 20 m +10% of 

depth

Maximum 
allowable TVU

a = 0.15 m
b = 0.0075

a = 0.25 m
b = 0.0075

a = 0.5 m
b = 0.013

a = 0.5 m
b = 0.013

a = 1.0 m
b = 0.023

Feature 
detection

Cubic features 
> 0.5 m

Cubic features > 
1 m

Cubic features
> 2 m, in depth 
to 40 m; 10% of 
depth beyond 40 
m

Not applicable Not applicable

Feature search 200% 100% 100%
3x depth or 25 
m, whichever is 
greater

4x average depth

Bathymetric 
coverage 200% 100% 100% Recommended but 

not required
Recommended but 
not required

Table 1. Standards for hydrographic surveys
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In consideration of HB’s migration to the IHO’s 
S-100 framework for the standardization of maritime 
data products, the NSHS now recommends the use 
of the Bathymetric Attributed Grid (BAG) format for 
data deliverables.  BAG files allow for the storage 
of metadata and edit history, as well as elevation 
and uncertainty matrices.  All of these are useful in 
evaluating hydrographic data.

HB plans to institutionalize the NSHS by 
elevating it into an Administrative Order of the 
DENR.  Publishing it as such will make compliance 
with the standards a requirement if the data are to 
be certified by NAMRIA.  If the data satisfy the NSHS 
standards, they may be entered into the hydrographic 

data repository, thereby populating the NAMRIA data 
holdings that are used in updating nautical charts.

A copy of the second edition of the NSHS can 
be accessed here: https://tinyurl.com/NSHS2ndEd.  
Inquiries and concerns may be communicated with 
HB through nshs@namria.gov.ph. ⚫
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GIS Training for Local Government Units
by Engr. Hazeline Glace A. Ali-Cacapit

NAMRIA, through its Geomatics Training 
Center (GTC), has been offering regular 
courses in geospatial information system 
(GIS) and allied fields since 2013.  There 

are three GIS training courses currently being offered 
by NAMRIA GTC, namely: Basic GIS, Advanced GIS, and 
GIS for Executives.  In the last three years, the center 
has trained a total of around 2,700 participants with 
the trainings conducted both in-person and online.  
About 16% of the participants were from the local 
government sector.  Some of the participants were 
sent by their respective local government units (LGUs) 
while some registered as individual participants in the 
regular trainings.

The Local Government Academy (LGA) invited the 
NAMRIA GTC to deliver trainings in different LGUs in 
2014.  The goal of the trainings was to prepare local 
government officials in the application of geospatial 
information technology in areas such as planning, 
resource management, risk reduction, climate change 
adaptation, and tax mapping, among others.  In 
September 2021, a special virtual GIS training for 
coaches under the LGA was held to upskill a pool of 
potential resource speakers to be GIS trainers.

The Philippine Institute of Environmental Planners 
(PIEP) has also tapped NAMRIA GTC to provide online 
GIS training using both QGIS and ArcGIS software.  
Majority of the PIEP participants are planners from the 
LGUs with varying levels of knowledge in GIS.

As part of NAMRIA's corporate social responsibility, 
two batches of participants from fourth-class 
municipalities were given free training to equip them 
on the use of GIS technology in local government 
operations.  The LGUs were selected based on the 
results of the NAMRIA LGU GIS Capability Assessment 
Survey (see related article on page 5).

The effectivity of every training implemented was 
measured based on course content, lecturers, facilitators 
and support staff, training facilities, and training costs 
vis-à-vis learning experience.  The NAMRIA GTC received 
overall satisfactory ratings of 97.97%  in 2019, 98.33% 
in 2020, and 99.80%  in 2021.

The efforts of the NAMRIA GTC to make its trainings 
accessible to the public despite mobility and economic 
restrictions have been recognized by the agency 
as demonstrating best practices in service quality 
or productivity conducted during the height of the 
pandemic.  In 2020, NAMRIA identified and submitted 
its conduct of online GIS trainings as an entry in  the 
aforementioned best practice category.  This was in 
compliance with the requirements of the Inter-Agency 
Task Force (IATF) on the Harmonization of National 
Government Performance Monitoring, Information, 
and Reporting Systems or AO25 IATF.  
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The NAMRIA GTC 
will continue to provide 
trainings to help enable 
LGUs in the use of GIS 
technology.  Its latest 
course offerings may be 
accessed through https://
w w w . n a m r i a . g o v . p h /
Downloads/brochureGTC.
pdf.⚫

Figure 1. Screengrab of Mr. Alvin Laurio of the NAMRIA GTC 
welcoming the participants to the online GIS training.
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NAMRIA collaborates with DOH
for COVID Map App development 

by Jois Roueli O. Ferrer

NAMRIA, in collaboration with the 
Department of Health (DOH), developed 
the COVID Map App, an interactive visual 
presentation of COVID-19 information in 

the Philippines.  The app is accessible to the general 
public through Geoportal Philippines. 

The COVID Map App features a summary and 
status of the COVID-19 case information, and locations 
of licensed testing laboratories.  These are downloaded 
from the Data Drop distribution system found on the 
DOH website, and are visually presented to the public 
through maps, charts, and other graphics.  All COVID-19 
case information are disaggregated by location such as 
national, regional, provincial, and city/municipal levels; 
by patient information such as health status, sex, and 
age groups; and by time such as year, month, and day.

COVID-19 is a geospatial problem since it has 
spatiotemporal characteristics.  The virus’ spread is 
influenced by the mobility of individuals; therefore, 
it is associated with location over time.  Owing to the 
association of COVID-19 to location, NAMRIA and DOH 
aimed to provide an improved dashboard presentation 
of the COVID-19 data in geospatial format to help not 

Figure 1. COVID Map App interface

only the government but also the general public in 
better understanding, visualizing, and appreciating the 
pandemic information. 

NAMRIA started publishing COVID-19 information 
in Geoportal Philippines as early as April 2020, after a 
series of consultation meetings with DOH.  The COVID 
Map App, however, was officially launched in February 
2021 through the collaborative effort of NAMRIA’s 
Geospatial Systems Development Division (GSDD) and 
Geospatial Database Management Division (GDMD) of 
the Geospatial Information System Management Branch 
(GISMB); and DOH’s Knowledge Management and 
Information Technology Service (KMITS).

The data used to develop the COVID Map App 
include: (1) Philippine Standard Geographic Code 
(PSGC) population data of 2015 from the Philippine 
Statistics Authority (PSA); (2) administrative boundaries 
adopted from the data provided by the Office of the 
Civil Defense (OCD); and (3) topographic maps from 
NAMRIA.  The data used to update the app are from the 
COVID-19 case information summary and the licensed 
testing laboratories which are in the DOH open data 
dashboard.
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Figure 2. COVID-19 case information disaggregated geospatially by national (case), national (sex), regional,
provincial, and city/municipal levels, respectively; and licensed testing laboratories
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The COVID Map App is accessible through  

Geoportal Philippines (https://geoportal.gov.ph/
gpapps/covidapp).  It is also featured as “COVID-19 
on Map” under COVID-19 Policies on the DOH website 
(https://doh.gov.ph/COVID-19-policies). ⚫

Figure 3. National and repatriates case information graphs showing the COVID-19 
progression from 01 March 2020 to 30 April 2022

Reference:
National Mapping and Resource Information Authority (Producer). (2020). 
Webinar on the COVID Map App: Tracking and Visualizing the Pandemic 
Numbers in the Philippines [Webinar].  Available in https://www.youtube.
com/watch?v=AJ66u5ndfdw
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